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PKEFACE  TO  THE  EIEST  EDITION. 


This  book  is  chiefly  therapeutical  in  its  scope,  and 
is  intended  to  be  a  rational  guide  to  the  student 
and  practitioner  of  medicine  in  the  treatment  of 
disease.     At  the  same  time  the  Mateeia  Medica 
has  not  been  sacrificed.     On  the  contrary,  it  will 
be  found  to  be  set  forth  in  detail  by  the  adoption 
of  a  natural  and  concise  arrangement,  which  pre- 
sents the  subject  in  such  a  form  that  it  can  be 
quickly  appreciated  and  easily  remembered.  The 
author  attaches  importance  to  the  plan  which  he 
has  adopted  in  the  description  of  the  Special  Thera- 
peutics, and  which  consists  in  systematically  tracing 
the  physiological  action  and  uses  of  the  different 
drugs  in  their  passage  through  the  body,  from  their 
first  contact  with  it  locally  until  they  are  eliminated 
in  the  secretions.      In   the  part  of   the  Manual 
devoted  to  General  Therapeutics  he  has  further  de- 
parted from  the  ordinary  arrangement,  by  discussing 
the  actions  and  uses  of  remedies,  not  under  the 
headings  of  artificial  groups,  but  of  the  physiological 
systems  of  the  body  (digestion,  respiration,  etc.),  so 
as  to  conduct  the  student  from  facts  with  which  he 
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is  familiar  to  the  great  principles  of  treatment.  In 
using  the  book  the  first  year's  student  is  recom- 
mended to  confine  his  attention  to  the  Materia 
Medica  proper  \  and  under  the  action  and  uses  of 
the  drugs,  to  read  only  the  words  printed  in  thick 
type. 

The  author  gratefully  acknowledges  the  valuable 
assistance  which  he  has  received  in  the  preparation 
of  the  work  from  his  friends  Dr.  Quain,  Dr.  Lauder 
Brunton,  and  Dr.  Frederick  Roberts ;  from  his 
brother,  Dr.  William  Bruce  of  Dingwall ;  from  Mr. 
Woodhouse  Braine,  who  kindly  sketched  the  section 
on  the  use  of  ansesthetics ;  and  from  his  friend  and 
former  class-assistant,  Mr.  A.  C.  N.  Goldney,  who 
has  relieved  him  of  much  labour  by  superintending 
the  pharmaceutical  portions,  drawing  up  lists,  and 
compiling  the  index. 

The  many  standard  treatises  on  Materia  Medica 
and  Therapeutics  in  this  and  otlior  countries  have 
been  freely  consulted,  especially  Nothnagel  and  Boss- 
bach's  Arztneimittellehre,"  Husemann's  "Arztnei- 
mittellehre,"  the  works  of  Wood  and  Bartholow,  and 
the  useful  volumes  of  Squire  and  Martindale. 


PREFACE  TO  THE  THIRD  EDITION. 


In  the  preparation  of  the  present  Edition,  occasion 
has  been  taken  of  the  adaptation  of  the  work  to  the 
new  British  Pharmacopoeia,  to  subject  it  to  thorough 
revision,  and  to  bring  the  account  of  the  action  and 
uses  of  the  Materia  Medica  up  to  the  level  of  our 
latest  knowledge.  A  change  of  some  importance, 
which  the  Author  believes  will  be  regarded  as  an  im- 
provement, is  the  introduction  of  considerably  greater 
detail  respecting  the  chemical  and  pharmaceutical 
relations  of  the  individual  drugs.  In  consequence  of 
these  alterations  and  additions  the  work  has  been 
enlarged  to  the  extent  of  more  than  thirty  pages. 

The  Author  has  again  to  thank  many  friends  for 
invaluable  advice  and  assistance.  To  Mr.  Goldney  he 
is  under  the  greatest  obligations  for  the  unceasing 
labour  which  he  has  bestowed  upon  the  production  of 
the  work  from  first  to  last,  especially  in  adapting  the 
preparations  to  the  new  Pharmacopoeia.  Mr.  G.  E. 
Rennie  and  Mr.  John  P.  Harold  have  also  read  the 
proof  sheets  with  the  closest  care  and  attention. 
!  Lastly,  the  author  desires  to  express  his  gratitude 
to  the  many  critics  who  have  either  publicly  or 
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privately  communicated  to  him  their  opinion  of 
former  Editions  of  this  work,  and  who  have  been 
pleased  to  regard  with  favour  the  attempt  which  has 
been  made  in  it  to  render  Pharmacology  and  Thera- 
peutics not  only  intelligible  and  rational,  but  at  the 
same  time  a  more  agreeable  subject  of  study  to  the 
pupils  and  practitioners  of  Medicine. 

Afril,  1886. 
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INTEODUCTIOK 

Materia  Medica  and  Therapeutics  relate  to  the 
use  of  drugs  in  the  treatment  of  disease.  The  place 
which  these  subjects  occupy  in  the  Medical  Sciences 
lies,  therefore,  between  Chemistry,  Botany,  Anatomy, 
and  Physiology  on  the  one  hand,  and  Medicine  and 
Surgery  on  the  other  hand  j  whilst  they  stand  side  by 
side  with  Pathology,  the  other  stepping-stone  from 
the  more  purely  scientific  to  the  more  strictly  practical 
portions  of  professional  education.  The  student  will 
now  be  able  to  turn  to  account  his  acquaintance  with 
Chemistry  and  Biology,  and  to  appreciate  the  fact  that 
these  sciences  are  the  true  foundations  of  all  profes- 
sional knowledge ;  and  when  he  has  reached  the  end 
of  the  volume  he  may  anticipate  with  some  confidence 
a  personal  introduction  to  the  treatment  of  disease. 

Let  us  consider  what  subjects  are  comprised  under 
the  title,    Materia  Medica  and  Therapeutics." 

Materia  medica. — This  term  is  applied  to  the 
materials  or  substances  used  in  medicine,  their  names, 
sources,  physical  characters,  and  chemical  properties, 
the  preparations  made  from  them,  and  the  doses  in 
which  they  may  be  given. 

Therapeutics  relates  to  the  treatment  of  disease, 
the  word  signifying  healing,  from  depairevco,  I  attend, 
heal,  or  treat.  It  includes,  therefore,  all  that  relates 
B— 8 
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to  the  science  and  art  of  healing,  not  merely  by  the 
application  of  the  materia  medica  to  the  treatment  of 
disease,  but  by  the  use  of  remedial  measures  of  every 
kind,  including  diet,  climate,  baths,  clothing,  nursing, 
and  the  numerous  other  means  which  may  be  com- 
bined to  restore  health,  not  the  least  important  being 
surgical  treatment,  or  surgical  therapeutics.  This 
definition  is  manifestly  far  too  comprehensive  for 
our  present  purpose,  which  is  concerned  only  with 
medicinal  therapeutics,  i.e.  the  uses  of  the  materia 
medica.  When  this  subject  is  discussed  under  the 
head  of  each  article  of  the  materia  medica,  as  it  comes 
before  us  in  natural  order,  it  is  known  by  the  name 
of  the  special  therapeutics  of  that  article.  Materia 
medica  and  special  therapeutics  will  constitute  the 
first  part  of  the  work. 

When  the  numerous  and  complex  facts  o#  special 
therapeutics  are  collected  and  examined,  certain  great 
principles  may  be  drawn  from  them,  unfortunately 
still  very  far  from  being  perfect,  but  sufficient  to  fur- 
nish the  ground-work  for  a  science  of  general  thera- 
peutics. This  portion  of  our  subject  will  be  con- 
sidered in  the  concluding  part  of  the  work. 

Certain  other  terms,  variously  related  to  the  pre- 
ceding, must  here  be  defined. 

Pharmacodynamics  ((pappaKov,  a  drug,  that  is, 
either  a  medicine  or  a  poison,  and  ^v)'afiLQ,  poioer)  is 
a  convenient  name  for  that  part  of  our  subject  which 
relates  to  the  action  of  drugs  upon  the  healthy  indi- 
vidual, or,  in  other  words,  the  physiological  action  of 
drugs.  In  the  first  part  of  this  work  the  term  "  action  " 
will  simply  be  used  to  express  the  same  meaning. 

Pharmacology  (0c<p^a»coi^,  a  drug,  and  Xoyoc, 
a  discourse)  is  a  term  which  has  been  employed 
in  two  senses.  W^ith  the  older  writers  in  this 
country  it  is  the  science  that  relates  to  the  chemical 
and  physiological  properties  of  drugs,  their  selection 
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and  preparation,  the  extraction  of  their  active  prin- 
ciples, and  the  combination  of  these  with  others. 
More'recently  the  word  Pharmacology  has  come  to  be 
used  in  a  wider  sense,  and  to  include  the  whole  subject 
of  materia  medica  and  therapeutics,  for  which  it  is  a 
short  and  convenient  term. 

Pharmacy  {(papi^iaKevriKri)  is  the  name  applied  to 
the  art  which  corresponds  with  the  science  of  pharma- 
cology, the  art  of  making  the  preparations  indicated 
or  ordered  by  the  pharmacologist,  and  of  dispensing 
the  combinations  prescribed  by  the  therapeutist.  In 
such  a  work  as  the  present,  the  details  of  pharmacy 
must  be  mainly  omitted.  They  have  to  be  learned 
practically  in  the  dispensary  or  pharmaceutical  labora- 
tory, not  by  rote  from  a  book. 

The  PliarmacopoBia, — The  number  of  drugs 
used  from  time  immemorial  is  enormous,  and  compara- 
tively few  are  now  believed  to  be  really  useful.  To 
separate  the  valuable  materice  medicce  from  those  sup- 
posed to  be  worthless,  books  have  been  published  from 
time  to  time  by  the  governments  or  medical  authori- 
ties of  different  countries,  which  furnish  an  authorita- 
tive list  of  the  drugs  generally  recognised  and  used  by 
the  profession,  and  the  preparations  made  from  them, 
which  have  thus  become  official  or  officinal.  These 
books  are  known  as  pharmacopoeias  {(pdp/JbaKov,  a 
drug,  and  7roL€co,  I  make).    In  this  country  we  have 
the  British  Pharmacopoeia,  which  provides  us  with  a 
tolerably  accurate  list  of  the  drugs  and  preparations 
in  use  at  the  time  of  its  publication.    But  as  pharma- 
cology is  a  rapidly-advancing  science,  especially  from 
the  direction  of  chemistry  and  pharmacodynamics,  and 
as  opinion  is  very  unsettled  on  the  subject  of  thera- 
peutics, the  pharmacopoeias  of  different  countries  differ 
greatly  ;  and  the  pharmacopoeia  of  any  given  country 
neither  is  accepted  at  the  time  of  its  publication  as 
perfect  in  itself  and  to  be  followed  as  an  article  of 
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faith,  nor  remains  a  correct  representation  of  profes- 
sional opinion  for  any  great  length  of  time.  It  is, 
however,  an  invaluable  medium  of  communication 
between  the  physician  and  the  pharmaceutical  chemist, 
whom  it  furnishes  with  formulae  for  a  great  variety 
of  preparations  of  definite  composition,  and  an  im- 
mense amount  of  information  respecting  drugs  which 
is  necessary  in  combining  these,  or  in  devising  fresli 
preparations. 

Plan  of  the  Materia  Medica. — In  the  Pharma- 
copoeia the  materise  medicae  and  their  preparations 
are  arranged  alphabetically  for  convenience  of  refer- 
ence, but  in  a  systematic  treatise  they  must  be  dis- 
cussed in  natural  order. 

The  following  plan  will  be  adopted  in  these 
pages  : 

Part  I. — The  Inoiiganic  IMateria  Medica. 

Group  1.  Alkalies  and  Alkahne  Earths. 
„     2.  The  Metals. 
„      3.  The  Non-metallic  Elements. 
„     4.  Acids. 
„     5.  Water. 

„     6.  The  Carhon  Compounds. 

Part  II. — The  Organic  Materia  Medica. 

Group  1.  The  Vegetable  Kingdom. 
„     2.  The  Animal  Eangdom. 

Each  article  will  be  discussed  under  several  distinct 
and  definite  headings,  which  are  as  follows :  The 
names  of  the  drug,  in  Latin  and  in  English,  its  chemical 
formula^  if  any,  and  the  definition  of  its  nature ;  its 
source;  its  characters;  its  comjyosition ;  its  doses; 
and  the  'preparations  made  from  it. 

A  genera]  reference  must  here  be  made  to  each  of 
these  headings. . 

Names,  nature,  and  sources  of  drugs. — These 
are  sufficiently  indicated  by  the  above  plan  in  the  case 
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of  the  inorganic  materia  medica.  It  includes  many 
of  the  chemical  elements,  and  a  great  variety  of  com- 
pounds of  the  same. 

Vegetable  drugs  are  derived  from  entire  plants, 
including  fungi  and  lichens,  stems  (woods),  green  tops 
and  twigs,  roots  and  rhizomes,  barks,  leaves,^  buds, 
flowers,  parts  of  flowers  and  flowering  tops,  fruits  and 
seeds  ;  and  various  vegetable  products,  including  fixed 
and  volatile  oils,  resins,  oleo-resins,  balsams,  gums, 
f^um-resins,  inspissated  juices  and  secretions.  The 
"animal  materia  medica  includes  entire  animals,  portions 
of  animals,  and  products  yielded  either  during  life  or 
after  death. 

The  methods  for  obtaining  the  drugs  will  gene- 
rally be  given,  and  must  be  learned  by  the  student, 
who  should  repeat  for  himself  as  many  as  possible  of  the 
easier  processes.  Most  of  these  are  already  familiar  to 
him  in  chemistry,  such  as  solution,  filtration,  evapora- 
tion, crystallisation,  precipitation,  decantation,  subli- 
mation, distillation,  destructive  distillation,  digestion, 
and  washing.  A  few  specially  pharmaceutical  pro- 
cesses will,  however,  require  to  be  defined  : 

Pulverisation,  the  powdering  of  drugs,  is  done  on 
a  large  scale  in  powerful  drug-mills.  On  a  small  scale 
it  may  be  done  by  simple  trituration  (triturare,  to 
pound),  or  powdering  in  the  dry  state ;  by  levigation 
\levigare,  to  make  smooth  or  fine),  or  rubbing  down 
with  the  aid  of  a  little  fluid,  the  resulting  paste  being 
afterwards  dried ;  or  by  mediate  pulverisation,  in 
which  some  very  hard  substance  or  medium  is  mixed 
with  the  drug,  in  order  to  break  up  its  substance 
thoroughly.  Powdered  drugs  necessarily  require 
si/tinf) . 

Eiutriation  (elutriare,  from  eluere,  to  wash  out) 
consists  in  diff'using  an  insoluble  powder  in  water, 
allowing  only  the  heavier  part  to  settle,  and  decanting 
the  fluid  ;  allowing  this  again  to  settle  for  a  longer 
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time,  so  as  to  deposit  a  second  or  finer  size  of  powder, 
and  again  decanting;  and  repeating  the  operation 
indefinitely  until  an  extreme  degree  of  fineness  has 
been  reached. 

Lixiviation  (lix,  a  lye)  is  a  process  of  washing  an 
ash  or  crude  mixture  of  solids,  for  the  purpose  of  dis- 
solving out  the  constituents  in  the  form  of  a  lye,  or 
water  impregnated  with  salts,  as  described  under 
Iodine,  page  123. 

Maceration  and  Percolation  are  described  under 
Tincturce.,  page  16. 

Characters. — This  part  of  the  description  must  be 
studied  practically.     The  characters  of  a  drug  are 

(1)  physical  and  (2)  chemical.  (1)  In  learning  the 
physical  characters,  the  student  uses  the  Manual  as 
his  guide,  and  carefully  examines  specimens  of  drugs, 
noting,  with  respect  to  each  article,  its  general  appear- 
ance, whether  liquid,  solid,  crystalline,  etc. ;  its  colour, 
its  v)eight,  its  smell,  and  its  taste  (if  non-poisonous). 

(2)  If  convenient,  his  examination  of  the  drug  should 
follow  the  pharmacopceial  account  farther,  and  include 
the  determination  of  its  chemical  characters,  i.e.  its 
pharmaceutical  chemistry,  including  its  reaction ;  its 
solubility  in  water,  alcohol,  ether,  oils,  etc.  ;  and  the 
effects  of  heat  on  its  volatility,  fusibility,  etc.  The 
student  is  expected  to  know  the  ordinary  tests  for  the 
salts,  including  in  each  instance  {a)  the  tests  for  the 
metal,  (6)  the  tests  for  the  acid,  and  (c)  any  special 
test  there  may  be  for  the  compound.  In  the  case  of 
inorganic  salts,  such  as  Sulphate  of  Copper,  these  tests 
are  purely  matters  of  elementary  chemistry,  with 
which  the  student  of  materia  medica  is  already  fami- 
liar j  and  in  this  work  they  will  therefore  be  given 
only  in  a  condensed  form  at  the  end  of  the  ac- 
count of  each  metallic  element  and  of  each  acid  respec- 
tively. The  important  reactions  characteristic  of  the 
organic  comi)Ounds,  such  as  Morphine  and  Strychnine, 
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will  be  stated  fully  under  each.  Other  important 
chemical  properties,  bearing  on  the  pharmaceutical 
applications  of  a  drug,  may  have  to  be  studied,  espe- 
'  cially  its  incompatihility  with  other  drugs,  which 
prevents  their  combination  in  preparations. 

Along  with  the  characters,  the  student  has^  in 
many  instances,  to  note  iinpurities,  and  the  methods 
of  distinguishing  substances  so  like  each  other  as  to 
be  very  readily  confounded. 

Impurities  may  be  the  result  of  the  imperfect 
selection,  preservation,  or  preparation  of  drugs,  includ- 
ing chemical  decomposition  of  every  kind  ;  or  of 
fraudulent  adulteration.  Similarity  is,  of  course,  a 
matter  of  accident,  but  may  give  rise  to  serious  error. 

The  tests  of  purity  applied  to  inorganic  drugs  are 
mainly  such  as  are  familiar  to  the  student  of  che- 
mistry ;  and  to  avoid  constant  repetition  the  most 
common  of  them  will  be  represented  here  once  for  all : 


1 .  Impurities 
derived 
from  the 
sources  of 
the  drug,  or 
formed  in 
the  process 
of  manu- 
facture and 
imperfectly 
removed. 


Impurity. 
Water. 

Organic  matter. 
Sulphuric  acid. 

Hydrochloric 

acid. 
Phosphoric 

acid. 

Carbonic  acid. 

Sulphurous 

acid. 
Nitric  acid. 


Lime. 


with 

with 

with 
HNO3 


LArscnic. 


Detected  hy : 
Bibulous  paper ;    dampness ; 

loss  of  weight  by  heat. 
Blackening  on  heating. 
White  precipitate 

BaClg. 
White  precipitate 

AgN03. 
Yellow  precipitate 

AgN03,  soluble  in 

and  in  NH4HO. 
Precipitate  with  lime-water ; 

effervescence  with  acids. 
Zinc  and  HCl,  which  yield 

H2S. 

H.,S64  and  FeS04,  which  give 

a  brown  ring  between  the 

two  fluids. 
White  precipitate  with 

oxalate  of  ammonium,  or 

withCOg. 
Yellow  precipitate  with  HgS. 
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Detected  by : 

Precipitates  with  (NH4)2S,  or 
Ii2S  ;  and  sjjecial  tests. 

Yolumetric  tests. 

Non-volatility ;  insolubility 

in  HNOo. 
Yarious  tests. 
Blue  colour  with  iodine. 
Evaporation ;  quantitative 
test. 

EfEervescence  with  acids. 

In  the  case  of  organic  drugs,  impurities  are  chiefly 
to  be  detected  by  careful  physical  examination  and 
special  quantitative  tests. 

Composition. — The  composition  of  the  inorganic 
drugs  is  expressed  by  their  name  and  formula.  On 
the  'other  hand,  the  organic  drugs  are  frequently  highly 
complex,  the  chief  proximate  principles  being  the  fol- 
lowing :  Fixed  oils,  volatile  oils,  resins,  oleo-resins,  gums, 
gum-resins,  balsams,  pectin,  alkaloids,  acids,  neutral  sub- 
stances, glucosides,  starch,  sugar,  cellulose,  albuminous 
substances,  ferments,  colouring  matter,  salts,  and  extrac- 
tives. Some  of  these  demand  general  consideration  here. 
A  complete  list  of  each  will  be  found  on  page  420. 

Fixed  oils  are  extracted  by  expression  (if  possible, 
without  the  aid  of  heat)  from  the  seeds  or  fruits  of 
plants,  or  from  animal  tissues.  They  are  compounds 
of  fatty  acids  (oleic  H,Ci8H330o,  palmitic  HjO^gHg^Oo, 
and  stearic  HjCigHg^Og,  as  well  as  others  less  common) 
with  the  radical  glyceryl  C3H5.  With  caustic  alkalies 
or  metallic  oxides  they  form  soaps  ;  the  metal  com- 
bining with  the  acids,  and  displacing  the  glyceryl, 
which  is  hydrated,  and  becomes  glycerine  03115(110)3. 

3NaH0  4-  C:iHi53Ci8H,;50.  =  3NaCi8H3.^02  +  C,H,(H0)3. 
Hydrate  of      Oleate  of  Glvceryl     Olcate  of  Sodium   Hydrate  of  Gly- 
Sodium.         (Vegetable" Oil).        ,(Hai-d  Soup),    ccryl  (Glyceriue). 


2..  Impurities 
derived 
from  the 
apparatus 
used. 

3.  Insufficient 
strength. 


Impurity. 

Metals,  es- 
pecially lead, 
]     iron,  and 
copper. 


} 


4.  Fraudulent 
a  dultera  - 
tions. 


Various  colour- 
ed earths. 
Cheap  salts. 
■{  Starch. 
Sugar. 

Chalk. 


Composition. 
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Volatile  Oils ;  Resins;  Oleo-resins ;  Balsams.— 
Volatile  oils  are  obtained  mainly  by  distillation  from 
entire  plants,  flowers,  fruits,  or  seeds.  Most  of  them 
are  colourless  when  pure,  and  highly  aromatic.  They 
are  of  very  different  composition.  The  simplest  consist 
of  a  liquid  hydrocarbon  or  elceoptene,  generally  isomeric 
or  identical  Vith  terpene,  the  hydrocarbon  of  oil  of 
turpentine  C^o^^q  ;  and  of  an  oxydised  hydrocarbon, 
usually  a  solid  crystalline  body,  or  stearoptene,  like 
camphor  CioHigO.  Mixed  with  these  in  many  in- 
stances are  various  resins,  fatty  and  other  ^  acids, 
and  other  vegetable  constituents.  A  few  volatile  oils 
contain  sulphur  and  nitrogen.  Volatile  oils  are  prac- 
tically insoluble  in  water,  though  they  communicate 
their  odour  and  taste  to  it ;  soluble  in  alcohol,  ether, 
and  chloroform.  Further  oxydation  converts  a 
portion  of  volatile  oils  into  resins  (solid,  brittle,  non- 
volatile bodies,  insoluble  in  water)  ;  and  thus  gives 
rise  to  oleo-resins,  which  can  be  broken  up  into 
their  two  constituents  by  distillation.  Resins  or 
oleo-resins  yielding  benzoic  or  cinnamic  acids  are 
called  balsams. 

Gums  are  exudations  from  the  stems  of  plants. 
They  consist  of  two  rather  complex  carbohydrates, 
arahin  C^gHooO^p  and  bassorin  C^oHgoOiQ,  which  play 
the  part  of  acid  radicals,  and  exist  in  gums  as  salts  of 
magnesium  and  potassium.  Arabin  is  soluble  in 
water  :  bassorin  is  not  soluble,  but  swells  into  a  gela- 
tinoi<l  mass  ;  the  whole  product  being  called  a  mucilage. 
Pectin,  vegetable  jelly,  C.^c^K,^^^OogA^^O,  occurs  in  a 
few  medicinal  plants,  and,  like  the  mucilage  yielded 
by  several  others,  is  allied  to  gum.  Gum-resins  are 
natural  or  artificial  exudations  from  plants,  containing 
various  proportions  of  gums  and  resins,  or  more  fre- 
quently of  gums,  resins,  and  volatile  oils.  When 
finely  powdered,  and  rubbed  with  water,  gum-resins 
yield  an  emulsion^  in  which  the  fine  particles  of  the 


lo     Materia  Medic  a  and  Therapeutics. 


undissolved  resin  are  held  in  suspension  b}'  the  muci- 
lage or  aqueous  solution  of  the  gum. 

Alkaloids  are  active  nitrogenous  principles  formed  ' 
within  organic  bodies,  which  may  be  regarded  as 
compound  ammonias.  They  resemble  alkalies  in 
turning  red  litmus-paper  blue,  and  form  salts  with 
acids.  As  a  rule,  they  are  crystalline  solids,  rarely 
liquids  ;  sparingly  soluble  in  water,  but  readily  in 
alcohol,  the  solution  being  intensely  bitter. 

Organic  acids  of  great  variety  exist  in  plants, 
combined  with  the  inorganic  bases,  such  as  potassium 
and  calcium,  with  alkaloids,  or  possibly  free. 

Neutral  substances  are  a  very  large  and  mixed 
group,  including:  The  carbohydrates,  such  as  starch, 
sugars,  gums,  etc.  ;  albuminous  bodies,  which  occa- 
sionally act  as  ferments ;  a  few  bitter  principles ;  and 
many  of  the  glucosides. 

Glucosides  are  chiefly  neutral  bodies,  capable  of 
being  decomposed  by  acids,  alkalies,  or  ferments,  in 
the  presence  of  water,  into  glucose  and  a  second  sub- 
stance, which  is  different  in  each  instance. 

The  remaining  constituents  of  organic  drugs  do  not 
call  for  special  notice. 

Dose. — The  Pharmacopoeia  suggests  the  limits 
within  which  the  different  substances  and  their  pre- 
parations may  be  safely  given  to  an  adult.  These 
must  be  carefully  learned.  The  principles  of  dosage 
will  be  presently  discussed. 

Preparations. — The  list  of  preparations  made 
from  the  drug,  with  the  princi]ial  ingredients,  strength, 
and  doses  of  each,  will  conclude  the  account  of  its 
pharmacy.  This  subject  demands  special  considei-a- 
tion  here. 

Most  of  the  materite  medicje  possess  such  charac- 
ters that  it  is  absolutely  necessary  to  prepare  them 
for  administration.  Thus,  if  we  take,  as  examjiles. 
Sulphur,  one  of  the  elements ;  Colocynthidis  Pulpa,  ^ 
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antliaris,  a  dried  beetle ;  it  is  manifest  that  few  of 
liese  can  be  brought  into  useful  contact  with  the  body 
'  11  their  native  form.    Preparations  must  be  made  from 
hem,  and  for  several  reasons  we  must  have  a  variety 
>/  preparations.    First,  as  we  have  just  seen,  sub- 
stances are  very  various.    Secondly,  a  substance  may 
contain  several  active  principles,  soluble  in  different 
media,  which  it  may  or  may  not  be  desirable  to  extract 
together  or  separately.    Thirdly,  we  constantly  wish 
to  obtain  combinations  of  drugs,  so  as  to  increase, 
diminish,  or  otherwise  modify  the  action  of  each,  or  to 
obtain  combined  action.    Fourthly,  we  must  provide 
(for  variety  of  administration  or  application,  externally 
or  internally,  to  act  on  a  part  or  to  enter  the  blood 
by  any  of  the  methods  of  exhibition  to  be  presently 
described  ;  and   we   must  be  ready  to    meet  the 
r  tastes  and  fancies  of  patients  with  respect  to  pills, 
powders,  etc.,  as  well  as  the  necessities  of  circum- 
~  stances. 

The  following  are  the  different  kinds  of  prepara- 
tions in  the  British  Pharmacopoeia.  A  complete  list 
of  each  kind  will  be  found  in  the  synoptical  tables  at 
the  end  of  Part  II. 

Aceta,  Vinegars,  are  extractive  solutions  in  acetic 
acid  (not  vinegar). 

Aquae,  Waters,  are  very  weak  simple  solutions  of 
volatile  oils  in  distilled  water,  obtained  by  distilling 
(1)  some  part  of  a  plant,  or  (2)  a  volatile  oil,  with 
water.  Aqua  Camphorse  is  a  solution  without  distil- 
lation. Aqua  Chloroformi  and  Aqua  Laurocerasi  are 
the  only  aquje  not  made  from  an  oil. 

Cataplasmata,  Poultices,  are  familiar  external 
applications.  They  generally  contain  linseed  meal  as 
their  basis. 

Chartae,  Papers,  consist  of  cartridge  paper  coated 
^vith  an  active  compound  much  like  a  plaster. 
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Confectiones,  Confections,  conserves,  or  electuaries, 
aresoft,  pasty-looking  preparations,  in  which  drugs,  gene- 
rally dry,  are  incorporated  with  syrup,  sugar,  or  honey. 

Decocta,  Decoctions,  are  made  by  boiling  vegetable 
substances  in  water  from  five  to  twenty  minutes,  and 
straining  with  the  addition  of  water.  All  decoctions 
are  simple,  except  that  of  Aloes  and  one  of  the 
decoctions  of  Sarsa. 

Emplastra,  Plasters,  are  external  applications 
which  adhere  when  applied  to  the  body,  and  produce 
either  a  local  or  a  general  effect.  The  vehicle  in  all  is  a 
compound  of  fatty  substances  (resin,  wax,  lead,  soap, 
etc.),  and  the  preparation  is  intended  to  be  spread  on 
linen,  leather,  or  other  material. 

Enemata,  Enemas,  injections,  clysters,  are  liquid 
preparations  for  injection /)er  rec^tm.  The  vehicle  is 
generally  mucilage  of  starch  or  water. 

Essen tiSB,  Essences,  are  solutions  of  volatile  oils  in 
four  parts  of  rectified  spirit,  Le.  are  ten  times  tl>e 
strength  of  the  ordinary  spirits. 

Extracta,  Extracts,  are  preparations  obtained  by 
evaporating  either  the  expressed  juice  of  fresh  plants, 
or  the  soluble  constituents  of  dried  drugs.  They  are, 
therefore,  of  several  kinds  : 

1.  Green  extracts. — The  juice  pressed  from  the 
"bruised  plant  is  heated  to  130°,  to  coagulate  the  green 
colouring  matter,  which  is  strained  ofi"  and  reserved. 
The  fluid  is  next  heated  to  200°,  to  coagulate  the 
albumen,  which  is  separated  by  filtration  and  rejected. 
The  filtrate  is  now  evaporated  at  140°  to  a  syrup,  the 
green  colouring  matter  returned,  and  the  whole 
evaporated  down  to  the  required  consistence.  Ex.  : 
Extractum  Aconiti. 

2.  Fresh  extracts  are  prepared  like  green  extracts, 
but  thpe  being  no  colouring  matter,  the  juice  is  heated 
at  once  to  212°  Fahr.  to  coagulate  the  albumen,  filtered, 
and  evaporated  at  1 60°.    Ex. :  Extractum  Taraxaci. 
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3.  Aqueous  extracts  are  prepared  by  the  action  of 
:old,  hot,  or  boiling  water  on  dry  drugs,  and  subse- 
nient  evaporation  to  a  proper  consistence.     Ex.  : 
.xtractum  Gentianse. 

4.  Alcoholic  extracts  are  prepared  by  the  action  of 
.  ctified  spirit,  rectified  spirit  and  water,  or  proof 
^pirit  on  dry  drugs,  and  evaporation  to  a  proper  con- 

^sistence.    Ex.  :  Extractum  Physostigmatis. 

5.  Ethereal  extracts  are  prepared  in  various  ways  ; 
viz.  (a)  By  percolating  with  ether  and  evaporating  the 
product :  Extractum  Filicis  Liquidum.  (6)  By  making 
an  alcoholic  extract,  macerating  this  in  ether,  and 
■evaporating  :  Extractum  Mezerei  ^thereum.  (c)  By 
washing  the  drug  free  from  oil,  by  percolation  with 
ether,  before  making  an  aqueous  or  alcoholic  extract : 
i Extractum  Stramonii. 

6.  Acetic  extract, — The  only  extract  of  this  kind, 
i  Extractum  Colchici  Aceticum,  is  made  like  a  fresh 
extract,  but  acetic  acid  is  added  to  the  crushed  corms 
before  expression,  and  evaporation  is  arrested  whilst 
the  mass  is  soft. 

7.  Liquid  extracts  are  prepared  by  macerating  the 
drug  in  water,  evaporating  to  form  a  concentrated 
solution,  and  adding  a  little  spirit  to  prevent  decom- 
position. Ex,  :•  Extractum  Pareirse  Liquidum.  The 
process  is  modified  in  the  case  of  Filix  Mas,  as 
described  under  ethereal  extracts. 

The  consistence  of  extracts  varies  much.  Some 
are  liquid  ;  four  are  solid,  viz.  those  of  Aloes  (2), 
Hfematoxylum,  and  Krameria  ;  five  are  soft,  viz.  the 
Acetic  Extract  of  Colchicum,  and  the  Extracts  of 
Cannabis  Indica,  Mezereon,  Nux  Vomica,  and  Physo- 
stigma ;  the  rest  are  of  the  consistence  suitable  for 
forniing  pills. 

Glycerina,  Glycerines,  are  solutions  of  substances 
in  glycerine.  They  are  suitable  either  for  further 
solution  or  for  application  locally. 
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Infusa,  Infusions,  are  obtained  by  steeping  vege- 
table substances  in  water,  generally  near  the  boiling 
point,  for  about  an  hour,  and  straining.  The  infusions 
of  Calumba  and  Quassia  are  made  with  cold  water ; 
those  of  Chiretta  and  Cusparia  with  water  at  120°  Fahr. 
Those  of  Orange  and  Gentian  are  compound  ;  those  of 
Cinchona  and  Roses  contain  acid.  Infusion  of  Kusso » 
is  not  strained. 

Injectiones  Hypodermicse,  Hypodermic  Injections, 
are  strong  solutions  of  an  active  drug  for  administra- 
tion with  a  syringe  and  needle  under  the  skin. 

Lamellae,  Discs,  are  discs  of  gelatine  with  some  gly- 
cerine, containing  a  fractional  quantity  of  an  alkaloid. 

Linimenta,  Liniments  or  embrocations,  are  pre- 
parations suitable  for  application  by  rubbing,  anointing, 
or  painting.  All  liniments  contain  either  camphor, 
oil,  or  soap. 

Liquores,  Solutions  proper,  consist  of  substances 
other  than  volatile  oils  dissolved  in  water ;  but  the 
preparations  of  many  are  complicated,  solution  being 
assisted  by  spirit,  acids,  ether,  lime,  other  salts,  or 
carbonic  acid  as  in  the  effervescing  solutions. 

Lotiones,  Lotions  or  washes,  are  solutions  or  mix- 
tures for  external  use  by  washing  or  on  lint.  The 
British  Pharmacopoeia  contains  but  two  lotions,  Lotio 
Hydrargyri  Flava,  and  Lotio  Hydrargyri  Nigra. 

Mella,  Honeys,  are  fluid  preparations  containing 
a  large  proportion  of  honey. 

Misturas,  Mixtures,  are  made  by  rubbing  up  various 
substances  in  water,  the  product  being  not  a  solution, 
but  a  mixture  only.  The  insoluble  substances  are  gene- 
rally suspended  in  the  water  by  means  of  gum,  almond 
powder,  or  milk.    They  are  frequently  compound. 

Mucilagines,  Mucilages,  are  solutions  of  colloid 
substances  in  water. 

Oleata,  Oleates,  are  semi-solid  compounds  of  metals 
with  Oleic  Acid. 
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Oleum,  an  Oil,  is  a  solution  in  a  fixed  oil.  The  Phar- 
niacopceia  contains  but  one  :  Oleum  Phosphoratum. 

Pilulse,  Pills,  are  soft,  easily  divisible  masses, 
variously  composed  of  extracts,  powders,  or  other  active 
substances,  thoroughly  mixed  and  made  into  an  uniform 
consistent  mass  with  some  suitable  excipient,  such  as 
treacle,  mucilage,  glycerine,  soap,  confection  of  roses, 
or  powdered  liquorice.  Pills  are  almost  all  complex. 
The  substances  best  adapted  for  giving  in  pill  form^  are 
such  as  cannot  from  some  cause  be  conveniently  given 
in  fluid  form,  or  those  intended  to  act  slowly. 

Pulveres,  Powders,  are  compounds  of  dry  insoluble 
substances  reduced  to  powder  and  intimately  mixed 
and  sifted. 

Spiritus,  Spirits,  are  either  simple  or  complex. 
Simple  spirits  are  solutions  of  colourless  substances  or 
oils  in  rectified  spirit,  the  latter  of  the  strength  of 
1  in  50.  Ex. :  Spiritus  Chloroformi,  Spiritus  Cajuputi. 
Complex  spirits  are  prepared  in  a  special  manner;  e.g, 
Spiritus  ^theris  Nitrosi. 

Succi,  Juices,  are  the  expressed  juices  of  the  fresh 
plants,  to  which  one-third  of  their  volume  of  spirit 
has  been  added  to  preserve  them.  (Limonis  Succus 
and  Mori  Succus  are  not  preparations,  but  natural 
products.) 

Suppositoria,  Suppositories,  are  solid  conical  bodies, 
composed  of  active  ingredients  and  Oil  of  Theobroma 
or  Glycerine  of  Starch  and  Soap,  adapted  for  introduc- 
tion into  the  rectum,  where  they  are  intended  to  melt. 

Sympi,  Syrups,  are  fluid  preparations  containing 
a  large  amount  of  sugar. 

TabellsD,  tablets,  are  small  flat  pieces  of  chocolate, 
containing  a  minute  quantity  of  an  active  substance. 

Tincturse,  Tinctures,  are  solutions  of  active  sub- 
stances in  spirit,  either  alone  or  combined  with  other 
solvents.  They  may  be  grouped  according  to  either 
(1)  the  solvent,  (2)  the  process,  or  (3)  the  ingredients. 
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1.  Solvents. — Rectified  spirit  is  chiefly  used  wiion 
the  substances  contain  resin  or  volatile  oil,  as  in  Can- 
nabis Indica  ;  proof  spirit  when  the  substances  are 
partly  soluble  in  water,  partly  in  spirit.  Ammonia 
is  employed  in  the  Ammoniated  Tinctures  of  Opium, 
Valerian,  Quinine,  and  Guaiacum  ;  Spirit  of  Ether  in 
Tinctura  Lobelise  JEith&cQB. ;  and  Tincture  of  Orange 
Peel  in  Tinctura  Quininse. 

2.  Processes.  —  Tinctures  may  be  prepared  by : 
(a)  Simple  solution  or  mixture,  Ex.  :  Tinctura  Ferri 
Perchloridi.  {b)  Maceration.  Steep  the  bruised  drug  in 
the  spirit  for  seven  days  ;  strain ;  press,  if  necessary  ; 
filter  ;  and  add  sufiicient  spirit  to  make  the  desired 
quantity.  Ex.  :  Tinctura  Opii.  (c)  Percolation.  Pour 
the  spirit  on  the  drug  packed  in  a  percolator,  and  add 
fresh  spirit  until  the  desired  quantity  has  passed  through. 
Ex.  :  Tinctura  Zingiberis  Fortior.  {d)  Maceration 
and  percolation.  Macerate  the  drug  for  forty-eight 
hours  in  part  of  the  spirit;  then  percolate,  adding 
more  spirit  as  required  ;  press,  filter  the  products,  mix 
the  liquids,  and  add  spirit  to  make  the  desired  quan- 
tity.   Ex.  :  Tinctura  Digitalis. 

3.  Ingredients. — Tinctures  are  either  simple  ;  or 
compound^  i.e.  contain  more  than  one  active  substance. 
Ex.  :  Tinctura  Benzoini  Composita. 

Trochisci,  Lozenges,  are  dried  tablets  of  sugar, 
gum,  mucilage,  water,  and  one  or  more  active  ingre- 
dients, uniformly  divided  or  previously  dissolved. 

Unguenta,  Ointments,  are  mixtures  of  active  sub- 
stances with  lard,  benzoated  lard,  suet,  wax,  oil,  and 
hard  or  soft  paraffin,  variously  combined ;  or  with  simple 
ointment.  The  ingredients  are  either  thoroughly 
mixed  or  melted  together. 

Vapores,  Inhalations,  are  preparations  admini- 
stered in  the  form  of  vapour  or  gas,  disengaged  on  the 
union  of  the  ingredients. 

Vina,  Wines,  are  solutions  of  drugs  either  in 
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sherry,  ex. :  Vinum  Ipecacuanlise  ;  or  in  orange  wine^ 
ex. :  Vinuni  Quininoe. 

The  following  kinds  of  preparations  are  in  common 
use,  but  are  not  ordered  in  the  British  Pharmacopoeia  : 

Colly r la,  Eye-washes. 

Gargarismata,  Gargles,  liquid  preparations  for 
application  to  the  fauces. 

Linctus,  Linctuses,  thin  confections  to  be  slowly 
swallowed  in  small  doses  to  affect  the  throat. 

Pessi,  Pessaries,  a  small  variety  of  suppositories 
for  administration  per  vaginam. 

Wcig:tits  and  Measures :  Signs  and  Symbols. 

The  weights  of  the  British  Pharmacopoeia  are  the 
grain,  granum;  the  ounce,  uncia ;  and  the  pound, 
librum ;  with  their  conventional  symbols,  gr.,  J,  and 
lb.  respectively. 

1  grain  =  granum^  gr.  j  ; 

437'5  grains  =  1  ounce  =  tmcia,  ; 

16  ounces  ~  1  pound  =  librum,  lb.  j. 

It  is  very  common,  however,  although  not  official, 
to  employ  a  weight  between  the  grain  and  the  ounce, 
for  the  sake  of  convenience,  called  the  drachm,  5,  to 
signify  60  grains;  not,  let  it  be  observed,  the  ^th 
part  of  an  ounce,  as  in  the  fluid  measures. 

A  20-grain  weight,  called  the  scruple,  9,  was 
formerly  in  general  use,  but  is  now  mostly  discarded. 

Measures.— The  measures  of  the  British  Pharma- 
copeia and  their  symbols  are  the  minim,  minimum, 
min.,  or  n:|^;  the  fluid  drachm,  drachma  fluida,  fl.dr., 
the  fluid  ounce,  uncia  ftuida,  fl.oz.,  or ;  the 
pint,  octarium,  O  ;  and  the  gallon,  co7igius,  C. 

1  minim  =:  min.  j,  n\^j. 

60  minims  r=  1  fluid  drachm,  fl.dr.  j,  f3j. 

8  fluid  drachms  =  1  fluid  ounce,  fl.oz.  i,  fxi 
20  fluid  ounces    =  1  pint,  0  j. 

8  pints  :=  1  gallon,  Cj. 

C — 8 
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Relations  of  Weights  to  Measures. — 

1  minim  is  the  measure  of  0-91  grain  of  wator. 

1  fluid  drachm  „  „  54*68       „  „ 

1  fluid  ounce     „  „  1  ounce,  or  4 37 '5  grains  of  water. 

1  pint  „  „  1-25  lbs.,  or  8750-0     „  „ 

1  gallon  „  „  10  lbs.,  or  70000-0     „  „ 

Metrical  system. — The  metrical  or  decimal  system 
of  weights  and  measures,  which  is  official  on  the 
continent  of  Europe,  may  possibly  come  to  be  adopted 
in  this  country,  as  being  in  many  respects  preferable 
to  the  other : 

1  milligramme  =  tlie  thousandth  part  of  1  gramme  =  0-001  grm, 

1  centigramme  =  the  hundredth  „       =  D'Ol  „ 

1  decigramme  =  the  tenth  =  01 

■<  1  gramme  =  weight  of  1  cubic  centimetre  of  water  at  4°C. 

1  decai^ramme  =  ten  grammes  —    10-0  grm. 

1  hectogramme  =  one  hundred  grammes  =  10r)-0  „ 

1  kilogramme  —  one  thousand      „  =  lOOO'O  „ 

1  millilitre  =     1  cub.  centim.=  the  measure  of    1  grm.  of  water. 

1  centilitre  =     10       „  =  „  10  „ 

1  decilitre  =  100      h  =  100  „ 

1  litre  =  1000      „  =  „  1000     „     (1  kilo.) 

Relation  of  the  weights  of  the  British  Pharma- 
copoeia to  the  metrical  weights. — 

1  pound  =:  453'5925  grammes. 
1  ounce  zn  28-3495  „ 
1  grain  =     0-0648  „ 

and  conversely  : 

1  milligramme  =    0-015432  grain. 

1  centigramme  =  0-15432  „ 
1  decigramme  1-5432  ,, 

1  sramme  =r  15-432  ,, 

1  kilogramme  =  2  lbs.  3  oz.,  119-8  gr.  =  15432-348  gr. 

Relation  of  the  measures  of  the  two  systems  to 
each  other. — ■ 

1  gallon  =  4-543487  litres. 

1  pint  =  0-567936    „    =  567-936  c.  centim. 

1  fluid  ounce     =  0-028396    „    =  28-396  „ 


Action  and  Uses  of  Drugs.  19 


1  fluid  drachm  —  0-003549  litre  =     3-549  c.  centim. 
1  miiiim  =z  0*000059    „     =     0-059  „ 

and  conversely  : 

1  cubic  centimetre  =  15-432  grain  measui'es. 

1  litre  =  1  pint  15  oz.  2  drs.  11  min.  zz  15432-348  „ 

Domestic  measures. — A  teaspoonful  is  a  con- 
venient but  not  quite  accurate  measure  of  1  fluid 
drachm ;  a  dessert-spoonful,  of  2  fluid  drachms ;  a 
table-spoonful,  of  half  a  fluid  ounce ;  a  winegiassf  ul, 
of  to  2  fluid  ounces;  a  teacupful,  of  5  fluid  ounces; 
a  breakfastcupful,  of  8  fluid  ounces ;  a  tumblerful, 
of  10  to  12  fluid  ounces.  Wherever  accuracy  is 
desired,  a  graduated  measure  glass  must  be  used. 
Some  "  drops "  being  twice  as  large  as  others,  it  is 
specially  dangerous  to  order  drops  of  powerful  reme- 
dies for  children. 

Action  and  uses  of  drug's. — The  preceding 
subjects  complete  the  information  furnished  by  the 
Pharmacopoeia ;  but  the  student  must  next  make  him- 
self acquainted  with  the  action  and  uses  of  each  drug, 
that  is,  its  pharmacodynamical  and  therapeutical  rela- 
tions. In  the  following  pages  this  portion  of  the 
subject  will  be  discussed  under  four  distinct  heads, 
according  to  the  order  in  which  the  drug  affects  the 
different  parts  of  the  body.    These  are  as  follows  : 

1.  Immediate  local  action. — When  a  medicine  is 
applied  to  an  exposed  surface,  it  may  produce  some 
etfect  or  "  act  upon  "  it.  This  may  occur  either  exter- 
nally, ie.  on  the  skin  or  exposed  mucous  surfaces,  such 
as  the  conjunctiva,  anterior  nares,  vagina,  etc. ;  or  inter- 
nally—on the  alimentary  canal,  especially  the  stomach 
and  intestines,  including  the  rectum.  Some  drugs 
have  no  further  action. 

2.  Action  in  or  on  the  blood.— The  great  majority 
of  active  remedies  are  absorbed  into  the  blood,  and 
enter  into  the  composition  of  its  plasma,  much  less 
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frequently  of  the  red  or  white  corpuscles;  that  is, 
have  an  effect  in  it,  but  little  or  no  effect  on  it.  The 
student  must  carefully  note  the  fact,  that  very  few 
medicines  produce  their  characteristic  effect  by  acting 
upon  the  blood. 

3.  Specific  action. — Leaving  the  circulation,  drugs 
enter  the  tissues  and  organs,  alter  the  anatomical 
and  physiological  state  of  one  or  more  of  them,  and 
are  then  said  to  have  a  sincijic  action  upon  these. 
In  most  instances  this  is  the  characteristic  and  most 
important  part  of  the  action  of  the  drug. 

4.  Remote  local  action. — Medicinal  substances, 
having  passed  through  the  tissues,  are  finally  cast  out 
of  the  body  by  the  excreting  organs,  whether  in  the 
same  form  as  they  were  admitted,  or  as  the  products  of 
decomposition  in  the  system.  The  kidneys  are  the  great 
channel  of  escape  for  drugs;  the  lungs  ("breath"), 
skin,  bowels,  mouth,  mammary  gland,  and  all  mucous 
surfaces  and  wounds,  to  a  less  extent.  Whilst  thus 
passing  through  the  excreting  organs,  the  active  piin- 
ciples  of  drugs  frequently  exert  a  further  or  remote 
local  effect  upon  them,  not  infrequently  resembling 
their  immediate  local  influence. 

Prescribing. — When  the  practitioner  desires  to 
employ  drugs  for  the  purposes  of  treatment,  he  turns 
to  his  knowledge  of  the  action  and  uses  of  the  materia 
medica,  selects  his  remedies,  and  proceeds  to  order  one 
or  more  of  them,  according  to  a  recognised  form  or 
formula,  which  is  called  a  prescriiMon.  This  is  a  very 
difficult  proceeding  when  first  attempted,  being  nothing 
less  than  a  serious  and  probably  sudden  practical  test 
of  one's  acquaintance  with  an  enormous  subject.  The 
beginner  should  know,  therefore,  what  points  are  spe- 
cially to  be  kept  before  him  under  these  circumstances. 
Briefly,  they  may  be  said  to  be  the  following : 

1.  Selection  of  the  remedy.— This  is,  of  course, 
the  first  and  fundamental  proceeding  of  all.    It  is 
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intended  to  be  the  rational  result  of  as  accurate  a 
knowledge  as  can  be  gained  of  the  disease  which  has 
to  be  remedied,  and  of  the  means  at  our  command  of 
doinof  so.  How  this  choice  is  to  be  made  will  be 
discussed  under  General  Therapeutics  in  the  third 
part  of  the  work. 

Idiosyncrasy. — Before  finally  deciding,  however, 
on  certain  drugs,  idiosyncracy  must  not  be  forgotten ; 
that  is,  the  peculiar  susceptibility  of  some  individuals 
to  the  action  of  particular  medicines,  such  as  opium, 
mercury,  quinine,  essential  oils,  and  ipecacuanha.  In 
almost  every  instance  such  idiosyncrasy  means  in- 
creased susceptibility ;  unpleasant  or  even  dangerous 
results  following  an  ordinary  or  even  minute  dose. 
It  is  well,  therefore,  before  ordering  such  drugs,  to 
enquire  whether  the  patient  has  taken  them  pre- 
viously, and  if  not,  to  use  them  cautiously  at  first. 

2.  Selection  of  the   preparation. —  The  drug 

having  been  determined,  the  particular  preparation  of 
it  will  be  selected  in  accordance  with  the  considerations 
discussed  under  the  head  of  varieties  of  preparations. 
The  Pharmacopceia  affords  abundant  choice,  according 
to  the  channel  by  which  it  is  to  be  administered.  This 
naturally  leads  us  to  consider  the 

Modes  of  Administration  of  Drugs. 

The  activity  of  a  drug  may  vary  greatly  with  the 
channel  by  which  it  is  introduced,  i.e.  with  the  readi- 
ness or  rapidity  of  its  absorption  into  the  circulation. 
The  various  modes  of  administration  are  : 

(a)  By  the  skin,  or  mucous  membrane  continuous 
with  the  skin,  whether  simply  applied  or  rubbed  in 
(Uniment,  ointment)  ;  painted  on  (pigment) ;  worn  on 
the  skin  (as  a  plaster);  applied  in  a  state  of  fine 
division  by  fumigation,  with  or  without  sweatino-  • 
used  as  a  gargle,  injection,  or  wash  ;  or  insufilated  on 
to  a  part.     The  efiect  desired  is  usually  local  only, 
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but  it  may  be  general,  many  drugs  being  absorbed  by 
the  skin. 

(6)  By  the  mouthy  to  act  locally  on  the  alimentary 
canal,  and  to  be  absorbed  from  it,  especially  from  the 
stomach. 

(c)  By  the  rectum  (or  vagina  in  the  female),  in  the 
form  of  enema  or  injection  (fluid),  or  of  a  suppository 
(solid).  Drugs  may  have  to  be  given  by  the  rectum 
instead  of  by  the  mouth,  on  account  of  some  physical 
obstacle,  repugnance  on  the  part  of  the  patient,  or 
irritability  of  the  stomach ;  or  to  spare  the  strength 
generally,  and  the  stomach  especially,  in  conditions  of 
exhaustion.  Again,  the  action  desired  may  be  a  local 
one  on  the  rectum  and  pelvic  organs,  e.g.  to  relieve 
pain,  destroy  worms,  or  soften  retained  faeces. 

(d)  By  injection  under  the  skin  {subcutaneous  or 
hypodermic  injection)  ;  or  into  the  tissues  (interstitial 
injection) :  excellent  methods  of  admitting  some  reme- 
dies into  the  system  with  certainty  and  despatch,  and 
in  small  bulk. 

(e)  By  application  to  loounds  or  diseased  surfaces, 
as  lotions,  poultices,  gargles,  injections,  colly ria  ;  or  by 
the  endermic  method,  i.e.  by  being  sprinkled  on  a 
blistered  surface. 

(/)  By  inhalation,  the  substances  being  volatile, 
and  intended  either  to  enter  the  blood  through  the 
pulmonary  capillaries,  e.g.  chloroform,  or  to  act  directly 
on  the  parts  to  which  they  gain  access  in  the  form  of 
smoke  from  medicated  cigarettes,  of  insufflated  powders, 
or  of  medicated  watery  vapours,  such  as  Vapor  Coninae. 

[g)  By  intravenous  injection,  very  rarely  practised 
in  man. 

3.  The  Dose. — Having  selected  the  remedy  and  th? 
mode  by  which  it  is  to  be  administered,  we  must  nex< 
determine  the  dose  in  which  the  preparation  is  to  be 
ordered.  The  Pharmacopoeia  indicates  the  limits  of 
ordinary  doses,  the  minimum  being  the  smallest  useful 
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close  wliicli  it  may  be  wise  to  begin  with,  and  the 
uiaximiim  being  the  largest  usually  given  without 
special  reason  and  caution.  Experience  alone  can 
teach  the  practitioner  how  far  he  may  safely  and 
wisely  depart  from  these  limits,  to  which  he  is  in  no 
wise  tied  by  law.  Several  modifying  circumstances 
which  are  to  be  taken  into  account  with  respect  to 
doses  must  here  be  carefully  noted  : 

(a)  Many  drugs  have  different  actions  in  different 
doses,  which  must  be  arranged  accordingly  ;  e.g.  tartar 
emetic,  alcohol,  opium,  and  rhubarb. 

(b)  The  dose  must  vary  with  the  age  of  the  patient, 
children  getting  but  a  fraction  of  a  dose  for  an  adult. 
A  convenient  method  of  calculating  doses  for  children 
under  twelve,  is  to  divide  the  age  in  years  by  the  age 
in  years  +  12,  and  to  use  the  result  as  the  proper  frac- 
tion of  an  adult  dose.    Thus,  for  a  child  of  four  years 

the  dose  will  be  ^^^12,  ^  Yq^\^^  adult  dose ;  for  a 
child  of  twelve,  .-^^^  =     =  ^.    Above  twelve,  and 

imder  twenty-one,  the  dose  must  lie  between  J  and  a 
full  dose.  Delicate  persons  and  patients  exhausted  by 
disease  resemble  children  in  bearing  but  small  doses. 

(c)  In  particular  diseases  the  ordinary  dose  may 
have  to  be  modified.  In  disease  of  the  kidneys,  where 
excretion  is  diminished,  drugs  which  are  discharged 
by  this  channel,  such  as  morphine,  are  retained  in  the 
system  for  a  longer  time,  i.e.  exist  in  it  in  larger 
quantity  at  any  given  time  after  administration,  and 
symptoms  of  poisoning  very  readily  supervene.  Quite 
a  different  matter  is  the  effect  of  a  disease  in  neu- 
tralising the  effect  of  a  drug  given  to  combat  it. 
Thus,  larger  doses  of  morphine  will  be  tolerated  in 
severe  pain,  because  the  action  of  the  morphine  is  spent 
in  overcoming  the  pain.  The  periods  of  menstruation, 
pregnancy,  and  lactation  also  require  to  be  considered 
in  prescribing. 
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4.  Frequency. — Medicines  are  ordered  to  be  taken 
one  or  more  times,  according  to  the  end  desired.  Thus, 
purgatives  are  generally  taken  in  a  single  dose  ;  an 
emetic  is  to  be  taken  once,  and  repeated  only  in  case 
vomiting  is  not  induced  j  whilst  tonics  are  generally 
ordered  three  times  a  day  continuously.  The  interval 
between  the  doses  should,  as  a  rule,  be  such  that  the 
second  dose  may  be  taken  before  the  eflect  produced 
by  the  first  has  passed  off. 

5.  Duration. — The  period  for  which  a  drug  may  be 
given  depends  on  a  variety  of  circumstances  which  need 
not  be  discussed  here.  We  must  refer,  however,  to 
accumulation^  toleration,  custom,  and  hahit.  When  a 
drug  is  allowed  to  enter  the  system  at  short  intervals, 
for  a  sufficient  period,  more  rapidly  than  it  can  be  ex- 
creted, a  time  will  obviously  come  when  it  will  have 
accumulated  so  much  in  the  tissues  as  to  produce  its 
effects  in  a  marked  degree.  Powerful  drugs,  e.g. 
strychnine  and  digitalis,  may  thus  begin  to  act  as  poisons 
after  having  been  given  in  the  same  doses  with  benefit 
for  weeks.  On  the  other  hand,  certain  drugs  lose  their 
effect  when  given  for  a  length  of  time,  from  some  cause 
still  obscure,  e.g.  opium.  The  dose  must  then  be 
steadily  increased,  toleration  being  said  to  be  estab- 
lished by  custom.  If  a  patient  become  dependent  on 
a  drug,  crave  for  it,  and  indulge  in  it  to  an  unfortunate 
or  even  vicious  extent,  he  is  said  to  have  developed  a 
hahit  for  that  drug,  such  as  the  opium  and  alcohol 
habits  or  the  habitual  use  of  enemata. 

6.  Time. — The  times  of  the  day  or  niglit  at  which 
the  doses  must  be  taken  are  of  the  first  importance  ; 
and  speaking  generally,  it  may  be  said  that  every  ad- 
vantage must  be  taken  in  this  respect  of  the  natural 
tendency  which  it  is  desired  to  assist  or  stimulate  by  the 
drug.  Tlius,  drugs  which  induce  sleep  are  naturally 
given  at  bedtime ;  alkaline  stomachics  before  meals ; 
saline  purgatives  early  in  the  morning.     The  time 
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required  by  the  drug  to  act  must  also  be  calculated, 
especially  in  the  case  of  the  diiferent  purgatives. 

7.  Combinations :  Chemical  and  Physiological  j 
Incompatibles. — In  most  instances  more  than  one  drug 
has  to  be  given  at  the  same  time,  and  the  practitioner 
hnds  that  he  must  combine  them  in  a  single  prescrip- 
tion, whether,  for  instance,  pill,  powder,  or  liniment. 
Successful  combination  is  at  once  the  most  important 
and  difficult  part  of  the  art  of  prescribing.  Whilst  it 
affords  the  prescriber  an  opportunity  of  applying  the 
whole  of  his  knowledge  of  drugs  and  their  action,  it 
cannot  be  accomplished  without  a  thorough  acquaint- 
ance with  the  physical,  chemical,  and  physiological  ^ 
properties  of  the  ingredients  of  the  proposed  compound. 
The  mere  appearance,  taste,  and  flavour  of  a  mixture 
are  important  points  to  be  considered  in  ordering  it. 
The  chemical  reactions  which  may  occur  between  the 
constituents  must  be  constantly  kept  in  view.  The 
prescriber  may  either  intend  the  constituents  to  remain 
chemically  unchanged,  or  arrange  for  the  decomposition 
of  one  or  more  of  them,  and  the  production  of  a  new 
substance.  Drugs  which  decompose  each  other  are  said 
to  be  chemically  incompatible  in  the  widest  sense  ;  but 
the  use  of  the  term  is  commonly  restricted  to  instances 
in  which  the  result  is  an  unexpected,  inelegant,  useless, 
or  dangerous  compound.  Thus,  if  it  be  desired  to  give 
a  patient  chlorate  of  potassium  and  hydrochloric  acid, 
we  say  that  the  undiluted  acid  is  incompatible  with  the 
salt,  because  chlorine  is  produced  by  their  combination ; 
but  if  it  be  intended  to  order  a  fresh  solution  of  chlorine 
in  water," and  the  decomposition  be  deliberately  planned, 
the  combination  would  not  be  considered  incompatible. 
A  list  of  incompatibles  will  be  found  after  the 
"  characters  "  of  the  principal  drugs. 

The  prime  consideration,  however,  will  be  the  phy- 
siological effect  of  the  combination.  This  is  very  diffe- 
rent in  different  cases.    Each  of  the  constituents  may 
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be  intended  to  produce  an  effect  different  from  tlie 
others  ;  or  to  have  the  same  effect ;  or  one  or  more  in- 
gredients may  be  introduced  to  modify  the  action  of  the 
I)rincipal,  that  is,  to  correct  some  unpleasant,  dan- 
gerous, or  otherwise  undesirable  influence  which  it 
happens  to  possess  in  addition  to  the  influence  which 
we  wish  to  secure.  Such  correctives  are  necessarily 
physiological  antagonists,  i.e.  seem  to  counteract  each 
other,  and  appear,  therefore,  to  be  i^^^y^'^ological  in- 
compatibles  ;  but  it  is  for  this  very  reason  that  they 
are  to  be  combined,  because  whilst  they  neutralise  the 
action  of  each  other  in  certain  directions,  they  are  left 
mutually  free  to  affect  other  parts  of  the  system.  Thus, 
calomel  combined  with  opium  prevents  it  from  causing 
constipation,  whilst  it  does  not  interfere  with  its  action 
on  the  brain  ;  and  the  opium,  in  turn,  prevents  the 
calomel  from  purging  the  patient,  whilst  it  allows  the 
mercurial  to  act  as  an  alterative.  Most  purgative  pills 
contain  correctives  which  moderate  the  violence  of 
peristalsis  and  prevent  pain. 

8.  The  Prescription. — We  are  now  in  a  position  to 
analyse  a  prescription.  A  prescription  consists  of  five 
parts  :  The  siqjerscri'ption^  consisting  of  a  single  sign, 
an  abbreviation  for  recipe,  "take";  the  inscription,  or 
body  of  the  prescription,  containing  the  names  and  quan- 
tities of  the  drugs  ordered  ;  the  subscription,  or  direc- 
tions to  the  dispenser ;  the  signature,  or  directions  to 
the  patient,  headed  by  Signa  ;  and,  lastly,  the  patient's 
name,  the  date,  and  the  prescriber's  name  or  initials. 
In  what  may  be  called  a  classical  prescription,  it  was 
customary  to  arrange  the  constituents  of  the  inscription 
under  four  heads,  viz.  the  basis,  or  active  drug  proper ; 
the  adjuvant,  or  substance  intended  to  assist,  and  espe- 
cially to  hasten,  the  action  of  the  basis  ;  the  corrective,  to 
limit  or  otherwise  modify  the  same  ;  and  the  vehicle  or 
excipient,  to  bring  the  whole  into  a  convenient,  plea- 
sant form  for  administration. 
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To  take  an  example  : 

Superscription.  \k 

f  Ferri  et  Ammonii  Citratis,  gr.v  {basis). 
Liquoris  Ainmoniae  Fortioris  min.jss.  {ad- 
Inscription.  <  juvant). 

Spiritus  Myristicae,  min.vj  {corrective). 
^Infusi  Caluiiiba3,  ad  Jj  {vehicle  or  excipient). 
Subscription.  Misce  Mitte  doses  tales  viij. 

Signature.  Signa — Two  tablespoonfuls  twice  a  day. 

Patient's  name.  Practitioner's  name 

Date.  or  initials. 

It  will  be  seen  that  the  first  three  parts  of  the 
prescription  are  in  Latin  ;  the  signature  or  directions 
to  the  patient  in  English.  The  names  of  the  drugs  or 
preparations  are  in  the  genitive  case,  the  quantities 
standing  in  the  accusative  case,  governed  by  recipe  : 

Eecipe,  Spiritus  Myristicce,  minima  sex. 

Take,  of  Spirit  of  Nutmeg,  six  minims. 

A  iQw  abbreviations  and  signs  are  allowed,  viz.  :  ^ 
for  recipe;  m.,  misce  ;  S.,  signa;  ad,  ana  (a^'a),  of  each  ; 
ft.,  fiat,  make  ;  q.s.,  quantum  sufficit,  a  sufiiciency  ; 
ad,  up  to,  to  amount  to  (the  full  phrase  being  quantum 
sujflcit  ad) ;  c.,  cum,  with  ;  no.,  numero,  in  number ; 
p.r.n.,  pro  re  nata,  as  required,  occasionally;  rep.,  repe- 
tatur,  let  it  be  repeated  ;  ss.,/s.,  semi,  or  semis,  a  half. 

The  names  of  drugs  must  always  be  written  in  full 
wherever  there  can  be  the  smallest  possibility  of  error. 
It  is  not  only  inelegant,  but  dangerous,  to  use  such 
abbreviations  as  Acid.  Hydroc.  Dil.,  and  Ilyd.  Chlor. 

The  various  weights  and  measures  are  expressed 
by  characters  and  figures,  very  rarely  by  words,  placed 
distinctly  at  the  end  of  the  line  occupied  by  the  name 
of  each  ingredient ;  but  if  two  or  more  consecutive 
ingredients  are  ordered  in  equal  quantity,  it  is  usual, 
Instead  of  repeating  this  each  time,  to  write  it  only 
once  after  the  last  of  them,  preceded  by  the  sign  ad,  of 
each. 
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THE 

INOEGANIC    MATEEIA.  MEDICA. 


GROUP  I. 

THE  ALKALIES  AND  ALKALINE  EARTHS. 

Of  the  alkalies  and  alkaline  earths,  Potassium,  Sodiura, 
Lithium,  Ammonium,  Calcium,  Magnesium,  Barium, 
and  Cerium  are  used  in  medicine. 

POTASSIUM.    Potassium.    K.  39. 

The  salts  and  preparations  of  Potassium  are 
derived  from  three  great  natural  sources,  viz.  (1) 
Wood-ashes  ;  (2)  Cream  of  Tartar ;  and  (3)  the  native 
Nitrate.  They  will  be  most  conveniently  discussed 
in  the  same  order  : 

r.  Potassii  Cartoonas.— Carbonate  of  Potassium, 
KgCOg,  with  about  16  per  cent,  of  water  of  crystallisation.  _ 

Source. — Obtained  from  pearl-ash,  the  product  of  lixivia- 
tion  of  wood-ashes,  by  solution  and  crystallisation. 

Characters. — A  white,  crystalline,  very  deliquescent  powder, 
of  caustic  alkaline  taste ;  soluble  in  its  0'>vn  weight  of  water, 
insoluble  in  alcohol.  20  gr.  neutralise  17  gr.  of  Citric  Acid,  or 
18  gr.  of  Tartaric  Acid.    Impurities.— ^M\^ha,ie&  and  chlorides. 

Dose.—\Q  to  30  gr. 

Potassii  Carbonas  is  used  in  preparing  :  Decoctum  Aloes 
Compositum,  Enema  Aloes,  Mistura  Eerri  Composita,  and 
Liquor  Arsenicalis. 

From  Potassii  Carbonas  are  made  : 

a.  Potassii   Bicarbonas.— Bicarbonate  of  Potas- 
sium. KHCO3. 
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^o^^,.^;^._Made  by  saturating  a  strong  aqueous  solu- 
tion of  the  Carbonate  with  Carbonic  Acid  gas,  and  re- 
crystallising  the  separated  salt. 

CA^radJifers.— Colourless  right  rhombic  prisms,  not 
deliquescent ;  of  a  saline,  feebly  alkaline  taste ;  not 
corrosive.  Solubility ^  1  in  4  of  water.  20  gr.  neutra- 
lise 14  gr.  of  Citric  Acid,  or  15  gr.  of  Tartaric  Acid. 

Dose. — 10  to  40  gr. 

Preparation. 

Liquor  Potass^e  Effervescens.  —  Potash 
Water.  Potassii  Bicarbonas,  30  gr. ;  Water,  1  pint. 
Dissolve,  and  pass  into  the  solution  as  much  COg 
as  it  will  contain  under  a  pressure  of  4  atmospheres. 

Dose. — Ad  libitum. 

b.  Liquor  Potassse. — Solution  of  Potash.  KHO 
(5 '84  per  cent.)  in  water. 

Source. — Made  by  boiling  Slaked  Lime  in  a  solu- 
tion of  the  Carbonate,  and  decanting.  K2CO3  + 
Ca(H0)2  =  2KH0  +  CaCOg. 

Characters. — A  colourless  alkaline  fluid;  feeling 
soapy  when  rubbed  between  the  fingers.  Sp.  gr.  1*058. 
Impurities. — Carbonates,  giving  effervescence  with  acids  ; 
lime,  sulphates,  and  chlorides.    Dose^  15  to  60  min. 

F7'om  Liquor  Potassce  are  made  : 

a.  Potassa  Caustica. — Caustic  Potash.  KHO. 

Source. — Made  from  Liquor  Potassse,  by  rapidly 
boiling  it  down  in  a  silver  vessel,  and  pouring  it 
into  moulds. 

Characters. — ^White  pencils,  hard  but  very  deli- 
quescent, alkaline  and  corrosive.  Impurities. — The 
same  as  of  the  Liquor. 

From  Potassa  Caustica  is  made  : 

Potassii  Permanganas.— Permanganate  of 
Potassium.  KMn04.  See  Manganesium,  page  89. 

^.  Potassii  lodidum.  —  Iodide  of  Potassium. 
KI.    See  lodum,  page  123. 

7-  Potassii  Bromidum.  —  Bromide  of  Potas- 
sium.   KBr.    See  Dromum^  page  129. 

c.  Potassii  Citras.  —  Citrate  of  Potassium. 
KsCgHgO^. 

iS'owrce.— Made  by  neutralising  a  solution  of  Citric 
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Acid  with  Carbonate  of  Potassium,  and  evaporating. 
3K2CO3  +  2H3C6H5O7  =  2K3C6H5O7  +  SH/J  +  3CO2. 

Characters. — A  white  deliquescent  powder,  of  saline, 
feebly  acid  taste.    Solubility^  10  in  6  of  water. 

Dose.— 20  to  60  gr. 

d.  Potassii  Acetas.  —  Acetate  of  Potassium. 
KC2H3O2. 

Source. — Made  by  saturating  Acetic  Acid  with  Car- 
bonate of  Potassium,  evaporating,  fusing,  and  solidify- 
ing the  residue.  KoCOs  +  2HC2H3O2  =  2KC2H3O2 
+  H2O  +  CO2. 

Characters. — White,  foliaceous,  satiny  masses ;  very 
deliquescent ;  neutral.  The  peculiar  appearance  of  this 
salt  is  due  to  crystallisation  after  fusion.  Solubility,  3 
in  1  of  water ;  freely  in  spirit.  Impurities. — The  carbo- 
nate, detected  by  being  insoluble  in  spirit;  excess  of 
acid,  giving  acid  reaction  ;  metallic  impurities. 

Dose. — 10  to  60  gr. 

e.  Potassii  Chloras.  —  Chlorate  of  Potassium. 
KCIO3. 

Source. — Made  by  (1)  passing  Chlorine  gas  into  a 
mixture  of  Carbonate  or  Chloride  of  Potassium  and 
Slaked  Lime ;  (2)  boiling  in  water,  evaporating,  and 
separating  the  Chloride  of  Potassium  by  re-crystallisa- 
tion. (1)  K2CO3  +  Ca(HO)o  +  CI2  =  KC1,KC10  (Chlo- 
rinated Potash)  +  CaC03 +H2O.  (2)  3(KC1KC10)=:: 
KCIO3  +  5KC1. 

Characters.  —  Colourless,   rhomboidal,  crystalline 
plates,  with  a  cool,  saline  taste.    Explodes  when  rubbed 
with  sulphur  or  sulphides.    Solubility,  1  in  16  of  cold 
water.    Impurities. — Chloride  of  Calcium,  and  Lime. 
.  Dose.-^IO  to  30  gr. 

Preparation. 

Trochisci  Potassii  Chloratis. — 5  gr.  in  each. 

/.  Potassa  Sulphurata.— Sulphurated  Potash.  See 
Sulphur,  page  133. 

ff.  Potassii  Ferrocyanidnm.  —  FcrrocyanidG  of 
Potassium.  K4reC6Nfi,3H20. 

/S'o/^rc*?.— Obtained  by  fusing  animal  substances  with 
Carbonate  of  Potassium  and  Iron;  lixiviating  the  pro- 
duct; and  purifying  the  crude  salt  by  crystallisation. 

Characters. — Large,  yellow,  permanent  crystals, 
soluble  in  water,  insoluble  in  alcohoL 
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From  Potassii  Ferrocyanidiim  are  made  : 

a.  Acidiim  Hydrocyanicum  Dilutum. 

)8.  Potassii  Cyanidum.  —  Cyanide  of  Potas- 
sium. KCN. 

Source.  —  Made  by  fusing  Ferrocyanide  of 
Potassium,  and  purifying  the  product.  2K4FeCg]Srg 
=  8KCN  +  2FeC  +  C2  +  2N2. 

Characters. — White,  opaque, deliquescent  masses, 
with  odour  of  prussic  acid  ;  intensely  poisonous. 

Fotassii  Cyanidum  is  used  to  maJce  : 
Bismuthum  Purificatum. 

2.  Potassii  Tartras  Acida.— Acid  Tartrate  of 
I .  Potassium.     Cream  of  Tartar.  KHC4H40g. 

Source. — Prepared  from  argol,  deposited  in  wine-casks 
during  the  fermentation  of  grape  juice,  and  from  the  lees  of 
wine,  by  purification  and  evaporation. 

Characters. — A  white  gritty  powder,  or  fragments  of  crys- 
talline cakes ;  of  a  pleasant  acid  taste ;  not  deliquescent. 
Solubility,  1  in  180  of  cold  water.  When  heated,  evolves  in- 
flammable gas,  and  leaves  a  black  residue  of  0  and  K2CO3. 
Impurity. — Tartrate  of  Lime. 

Lose. — 20  to  60  gr.  as  a  diuretic  and  refrigerant ;  2  to  8 
dr.  as  a  purgative. 

Acid  Tartrate  of  Potassium  is  an  iny^^edient  of : 

Confectio  Sulphuris  (1  in  9)  ;  and  Pulvis  Jala- 
pse  Compositus  (9  in  15).  It  is  also  used  in  pre- 
paring Acidum  Tartaricum,  Ferrum  Tartaratum, 
Antimonium  Tartaratum,  and  Soda  Tartarata. 

From  this  salt  is  made  : 

Potassii  Tartras.— Tartrate  of  Potassium.  Soluble 
Tartrate  of  Potassium.  K,C4H406,H20. 

Source.— MoidiQ  by  boiling  Acid  Tartrate  of  Potas- 
sium in  a  solution  of  Carbonate  of  Potassium,  and  crys- 
tjillising.  2KHC4H40g  -f  K^COg  =  2K2C4H4O6  +  CO^  -f 
H2O. 

Characters. — Small,  colourless,  deliquescent  prisms. 
Solubility,  10  in  8  of  water;  insoluble  in  alcohol. 
Lnptcrities. — Acid  Tartrate,  detected  by  comparative 
insolubility;  Carbonate,  quantitatively.  Dose,  20  to  60  gr. 
as  a  diuretic  and  antacid  ;  2  to  4  dr.  as  a  purgative. 

3.  Potassii  Nitras.— Nitrate  of  Potassium.  Nitre. 
^alti)etre.  KNO3. 
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Source. — Found  native,  chiefly  in  the  surface  soil  of  India, 
and  purified  by  crystallisation  from  solution  in  water. 

Characters. — Striated  colourless  prisms,  of  a  peculiar  cool 
saline  taste.  Solubility,  1  in  4  of  water.  Impurities. — Sul- 
phates, Chlorides,  and  Lime.    Dose,  10  to  30  gr. 

From  Potassii  Nitras  are  made  : 

a.  Argenti  et  Potassii  Nitras.     See  Argentum^ 
page  66. 

b.  Potassii  Sulphas.  —  Sulphate  of  Potassium. 
K2SO4. 

Source. — Prepared  from  Nitrate  of  Potassium  and 
Sulphuric  Acid,  which  yield  the  acid  sulphate,  KNOa-f- 
H2SO4  =:  KHSO4  -f  HNO3 ;  then  adding  Carbonate 
of  Potassium,  to  form  a  neutral  salt,  2KHSO4  +  K2CO3 
~  2K2SO4  +  H2O  +  CO2. 

Characters. —  Colourless,  hard,  six-sided  prisms,  ter- 
minated by  six-sided  pyramids.  Solubility,  1  in  10  of 
water  ;  insoluble  in  spirit.  Impurities. — Other  sulphates, 
and  chlorides.    Dose,  15  to  60  gr. 

Fotassii  Sulphas  is  contained  in  :  Pulvis  Tpecacuanhae 
Compositus,  8  in  10;  Pilula  Colocynthidis  Composita, 
1  in  24  ;  Pilula  Colocynthidis  et  Hyoscj^ami,  1  in  36  ; 
and  Pilula  Ipecacuanhas  cum  Scilla,  1  in  3. 

c.  Potassii  Bichromas. — K2Cr04,Cr03. 

Source.  —  Made  by  roasting  Chrome  Ironstone 
(FeOjCrgOs)  with  Carbonate  and  Nitrate  of  Potassium, 
by  which  Yellow  Chromate  of  Potassium  is  obtained 
K2Cr04.  This,  treated  with  Sulphuric  Acid,  yields  Red 
or  Bichromate  of  Potassium  (K2Cr04,Cr03). 

Characters.  —  Large,  red,  transparent  four-sided 
tables  ;  anhydrous.  Fuses  below  redness  ;  at  a  higher 
temperature  is  decomposed,  yielding  green  Oxide  of 
Chromium  and  Yellow  Chromate  of  Potassium,  which 
may  be  separated  by  dissolving  the  latter  in  water. 

Fotassii  Bichromas  is  used  to  maJce  : 

Acidum  Chromicum  and  Sodii  Valerianas. 

GENERAL  CHEMICAL  CHARACTERS  OF  POTASSIUM  SALTS. 

Aqueous  solutions  acidulated  with  HCl  (1)  give  a  yellow 
granular  precipitate  with  PtCl4;  (2)  give  a  white  granular 
precipitate  with  H2C4H40^;  (3)  impart  a  light  violet  or 
lavender  tinge  to  flame  ;  and  (4)  do  not  volatilise  when  heated. 
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ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Potash,  in  the  form  of  Potassa  Caustica,  is  a 
powerful  irritant  and  caustic,  absorbing  water  from  the  part 
to  which  it  is  applied,  and  converting  it  into  a  moist,  grey 
slough.  It  is  used  to  destroy  morbid  growths,  to  form  issues, 
and  to  stimulate  ulcers.  It  is  also  antacid :  solutions  of  the 
Liquor  or  of  the  Carbonates  neutralise  caustic  acids  on  the 
skin ;  hot  dilute  solutions  relieve  the  pains  of  rheumatism  and 
gout,  when  used  as  fomentations  or  local  baths  to  the  affected 
joints;  and  weak  compounds  of  Potash  with  Olive  Oil,  con- 
stituting Soft  Soaps,  also  have  antacid  and  cleansing  properties. 

Internally. — Potash  and  its  salts,  having  an  alkaline  action, 
are  employed  as  antidotes  to  the  caustic  acids  ;  but  the  use  of 
the  Carbonates  for  this  purpose  ought,  if  possible,  to  be  avoided, 
on  account  of  the  great  development  of  carbonic  acid  which 
ensues.  In  the  mouth,  Potash  checks  for  a  moment  the  secre- 
tion of  saliva  and  impairs  the  appetite.  Reaching  the  stomach 
it  partly  neutralises  the  contents  ;  and  Liquor  Potassse  Effer- 
vescens  will  relieve  acidity  due  to  the  decomposition  attending 
indigestion.  Of  much  greater  importance  is  the  stomachic 
action  of  Potash  given  shortly  before  meals,  when,  as  a  dilute 
alkali,  it  is  a  natural  stimulant  to  the  gastric  follicles  (increas- 
ing the  flow  of  the  juice),  and  at  the  same  time  is  a  sedative  to 
the  nerves.  Liquor  Potassse  and  the  Bicarbonate  may  be  used 
for  this  purpose  in  dyspepsia,  especially  when  there  is  much  pain 
and  tendency  to  sickness,  or  when  the  further  action  of  Potash 
on  the  system  is  desired,  as  in  gouty,  rheumatic,  and  calculous 
subjects ;  but  Soda  is  more  commonly  employed.  Large  doses 
of  the  Bicarbonate  are  apt  to  irritate  the  stomach. 

Some  valuable  saline  purgatives  belong  to  the  Potassium 
group,  notably  the  Acid  Tartrate,  Tartrate,  and  Sulphate.  The 
rationale  of  the  action  of  saline  purgatives  is  discussed  in 
Part  III.  In  dropsy  from  any  cause,  especially  ascites  from 
liver  disease,  the  Acid  Tartrate,  in  the  form  of  Pulvis  Jalaps 
Compositus,  of  an  electuary  with  honey,  or  of  a  lemonade,  may 
be  used  to  remove  the  water  by  the  bowels,  its  hydragogue 
effect  being  assisted  by  its  action  as  a  diuretic. 

2.  ACTION  ON  THE  BLOOD,  AND  ITS  USES. 

Potash  is  freely  absorbed  into  the  blood  in  the  form  of 
salts,  and  there  acts  both  on  (1)  the  plasma,  and  (2)  the  red 
corpuscles,  mcreasing  the  natural  alkalinity  of  the  former,  and 
improymg  the  quality  and  increasing  the  number  of  the  latter 
when  judiciously  combined  with  Iron. 
D— 8 
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(1)  As  an  alkaliser  of  the  plasma  it  is  exceedingly  tran- 
sitory in  its  action,  being  very  rapidly  excreted.  Potash  is  a 
valuable  remedy  in  goiit,  where  it  combines  with  the  excess  of 
uric  acid  in  the  blood  and  facilitates  its  excretion.  The  Car- 
bonates, Citrate,  and  Tartrates  of  Potassium  in  various  forms, 
and  the  waters  of  such  spas  as  Baden-Baden,  "Wiesbaden, 
Vichy,  Carlsbad,  and  Aix-la-Chapelle,  which  contain  definite 
though  small  quantities  of  Potassium  salts,  are  extensively 
used  for  the  treatment  of  acute  and  chronic  gout.  The  salts 
of  the  vegetable  acids,  or  the  effervescing  carbonates,  are  the 
best  preparations  for  prolonged  use.  In  acute  rheumatism  the 
Bicarbonate,  Citrate,  Tartrates,  and  Acetate  are  successfully 
employed  to  increase  the  alkalinity  of  the  blood. 

(2)  For  restoration  of  the  red  corpuscles  in  anaemia  by 
the  increase  of  their  Potassium  element,  the  Carbonate  is  the 
best  hsamatinic,  either  as  contained  in  the  Mistura  Ferri  Com- 
posita,  or  given  as  a  pill  with  Sulphate  of  Iron  (Blaud's  Pill). 

An  indirect  action  of  Potassium  on  the  blood  must  here  be 
carefully  noted.  We  shall  see  hereafter  that  Citric,  Tartaric, 
and  Acetic  Acids,  given  internally,  are  partially  oxydised  in 
the  blood.  The  completeness  of  the  combustion,  and  of  the 
important  influences  which  the  change  exerts  on  the  blood  and 
kidneys,  depends  upon  the  combination  of  the  vegetable  acid 
with  an  alkali.  Citric  acid  e.g.  is  excreted  mostly  unchanged 
in  the  urine,  but  Citrate  of  Potassium  is  entirely,  or  almost 
entirely,  thrown  out  as  the  carbonate. 

3.  SPECIFIC  ACTION  AND  USES. 

Potassium  depresses  the  muscular,  nervous,  and  cardiac 

tissues  ;  and  the  point  of  interest  in  this  connection  is,  that 
when  given  for  other  purposes  it  must  be  used  with  caution. 
The  danger  of  "  potash  poisoning  "  is,  however,  exaggerated, 
for  the  drug  passes  so  quickly  through  the  system  that  it 
cannot  well  produce  a  deleterious  effect  on  the  tissues,  unless 
it  be  given  for  a  very  long  time,  or  in  disease  of  the  excreting 
organs,  especially  the  kidneys.  Excessive  single  doses  are 
generally  rejected  at  once  by  vomiting. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Potassium  is  excreted  very  rapidly.  It  escapes  almost 
entirely  by  the  kidneys,  to  a  much  less  extent  by  the  skin, 
respiratory  passages,  stomach,  liver,  biliary  passages,  and 
bowels :  in  other  words,  in  the  fluids  of  all  the  secreting  sur- 
faces. In  doing  so  it  modifies  the  acti^'^ty  of  the  cells,  and 
increases  the  alkalinity  of  the  secretions,  as  follows : 

1.  Kidneys. — The  diuretic  cfl'ect  of  several  Potassium  salts, 


Potassium. 


35 


referable  to  their  influence  npon  the  renal  epithelium,  is  the 
most  important  of  all ;  and  the  Acetate,  Acid  Tartrate,  Citrate 
and  Tartrate,  Carbonate,  Bicarbonate,  and  Sulphate  are 
used  for  this  purpose  in  the  order  named.  These  saline 
diuretics  are  given  chiefly  in  renal  dropsy,  where  it  is  desirable 
to  increase  the  functional  activity  of  the  renal  epithelium,  and 
thus  the  secretion  both  of  water  and  urea,  whilst  the  vessels 
remain  undisturbed.  They  are  also  suitable  diuretics  in 
feverish  conditions.  In  cardiac  dropsy  they  are  less  beneficial, 
as  they  diminish  rather  than  increase  the  force  of  the  circula- 
tion ;  but  in  an  occasional  full  dose  they  are  useful  adjuvants, 
even  in  this  condition,  to  other  classes  of  diuretics,  such  as 
Digitalis  and  Scopariiun,  to  wash  out  the  tubules.  Nitrate  of 
Potassium  is  a  powerful  diuretic,  belonging  partly  to  a  different 
class,  the  local  vascular  stimulants.  It  is  more  suitably  em- 
ployed as  a  diuretic  in  feverish  conditions,  and  to  remove 
inflammatory  effusions  into  the  pleura  and  pericardium,  and 
must  be  given  with  caution  in  renal  disease. 

As  alkalisers  of  the  urine,  the  Carbonate,  Bicarbonate, 
and  the  vegetable  salts  of  Potassium  are  extensively  used  in 
uric  acid  gravel,  acute  and  chronic  gout,  and  acute  rheumatism, 
the  latter  being  preferred  because  less  irritant.  In  uric  acid 
calculus  of  the  kidney  or  bladder  these  salts  have  been  also 
employed  to  cause  actual  solution  of  the  concretions. 

2.  Skin. — The  diaphoretic  effect  of  Potassium  salts  is  not 
marked,  the  Citrate  and  Nitrate  alone  being  used  for  this 
purpose,  and  these  only  in  mild  feverish  attacks. 

3.  Respiratory  Passages . — The  bronchial  secretions  are 
increased  and  rendered  less  tenacious  by  Potassium  Salts, 
which  are  thus  saline  expectorants,  the  Iodide  being  specially 
useful  in  dry  catarrh  of  the  tubes.  If  the  dose  of  Potash  be 
very  large,  the  secretions  are  diminished  and  the  mucosa  ren- 
dered anaemic. 

4.  Alimentary  Canal. — Gastric  catarrh,  especially  in  gouty 
subjects,  is  benefited  by  the  milder  salts  of  Potassium,  beyond 
their  immediate  local  effect;  but  the  mineral  waters  which 
appear  to  act  in  this  way,  such  as  those  of  Vals,  Yichy,  and 
Carlsbad,  owe  their  efiiciency  much  more  to  Sodium.  The  same 
remarks  apply  to  catarrh  of  the  biliary  passages  and  tendency 
to  gall  stones. 

The  action  of  Potassium  on  the  intestinal  glands  constitutes 
it  a  remote  as  well  as  an  immediate  purgative. 

ACTION  AND  USES  OF  THE  DIFFERENT  SALTS  OP  POTASSIUM. 

On  reviewing  what  has  been  said  respecting  Potassium, 
wo  fand  that  the  chief  actions  and  uses  of  its  different  salts  may 
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thus  be  briefly  represented  :  Potassa  Caustica  ;  caustic.  Liquor 
Potassce  ;  antacid  and  stomachic.  Fotassii  Bicarbonas,  Carbonasy 
and  Citras ;  antacid,  stomachics,  alkalisers  of  the  blood  and 
urine,  mild  diuretics,  very  mild  diaphoretics,  saline  expectorants, 
biliary  stimulants.  Fotassii  Tartras,  Tartras  ^ cida,  a-nd  Acetas ; 
the  same,  but  more  powerful  diuretics ;  also  saline  purga- 
tives. Potassii  Sulphas ;  chiefly  purgative.  Potassii  Nitras  ; 
excreted  unchanged  in  the  urine ;  diaphoretic,  diuretic,  and 
probably  only  in  this  way  a  mild  febrifuge.  The  remaining 
salts  of  Potassium  contain,  in  combination  with  the  alkali,  an 
element  or  acid  possessing  such  distinctly  specific  actions  that 
the  total  effect  is  but  in  a  minor  degree  referable  to  the  former. 
Potassii  Chloras ;  excreted  imchanged  in  all  the  se^xetions, 
including  the  saliva;  is  much  used  in  inflamed,  ulcerated, 
and  aphthous  states  of  the  mouth.  The  Arsenite,  Bromide, 
Iodide,  Permanganate,  and  Sulphurated  Potash  will  be  respec- 
tively discussed  under  the  head  of  their  other  constituents. 
Ferrocyanide  is  used  as  a  test,  and  in  the  preparation  of  the 
Cyanide,  which  is  employed  only  in  the  manufacture  of  Purified 
Bismuth. 

SODIUM.    Sodium.    Na.  23. 

There  are  four  great  sources  of  the  ofiScial  salts 
of  Sodium  and  their  preparations,  viz.  (1)  Metallic 
Sodium,  (2)  the  Chloride,  (3)  the  native  Nitrate,  and 
(4)  native  Borax.  They  may  therefore  be  arranged 
as  follows: 

1.  ISoililllll. — A  metallic  Element. 

Characters.— Soft,  rapidly  oxydising,  showing  a  bright 
metallic  surface  when  freshly  cut.  Decomposes  water,  and 
must  be  kept  under  naphtha. 

From  Sodium  is  prepared : 

Liquor  Sodii  Ethylatis. — See  page  174. 

2.  Sodii  Chloridum.— Chloride  of  Sodium.  Com- 
mon Salt.  NaCl. 

Source. — Native. 

Characters.— Small  white  crystalline  grains,  or  transparent 
cubic  crystals,  free  from  moisture,  with  purely  saline  taste. 
Solubility,  1  in  2|  of  water.    Dose,  10  to  2-40  gr. 

Sodii  Chloridum  is  used  in  making : 

Acidum   Hydrochloricum,  Hydrargyri  Perchlori- 
dum,  and  Hydrargyii  Subchloridum. 
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Fmn  Sodii  Chloridum  is  derived: 

Sodii  Carbonas. — Carbonate  of  Sodium.  ^a^CO^f 
lOHoO. 

Source. — Made  from  Chloride  of  Sodium,  by  reaction  with 
Bicarbonate  of  Ammonium,  and  subsequent  ignition.  Or  by 
(1)  conversion  into  Sulphate,  and  (2  and  3)  the  action  of  heat 
on  a  mixture  of  the  Sulphate  with  Carbon  and  Carbonate  of 
Calcium.  (1)  2NaCl  +  H2SO4  =  ^3804  +  2HC1.  (2)  Na2 
S04  +  C4==Na2S  +  4CO.    (3)  Na2S-hCaC03=:Na2C03  + CaS. 

Characters. — Transparent,  colourless,  laminar  rhombic 
crystals,  eflB  orescent ;  with  a  harsh  alkaline  taste,  and  alkaline 
reaction.  Solubility. — 1  in  2  of  water ;  insoluble  in  alcohol. 
20  gr.  neutralise  9*8  gr.  Citric  Acid,  or  10 J  gr.  Tartaric  Acid. 
Impurities. — Sulphates  and  chlorides. 

Lose. — 5  to  30  gr. 

From  Sodii  Carbonas  are  made : 

a.  Sodii  Caxbonas  Exsiccata. — Dried  Carbonate  of 
Sodium.  Na2C03.  A  dry  white  powder,  made  from  Car- 
bonate of  Sodium  by  drying  and  heating  to  redness. 
53  gr.  =  143  gr.  of  the  crystallised  salt.    Dose,  3  to  10  gr. 

b.  Sodii  Bicarbonas.  —  Bicarbonate  of  Sodium. 
NaHCOg. 

Source. — Prepared  by  saturating  the  Carbonate  with 
Carbonic  Acid  gas,  NasCOs  -f  H2O+CO2  =:  2NaHC03  ; 
or  by  reaction  of  Chloride  of  Sodium  and  Bicarbonate  of 
Ammonium. 

Characters. — A  white  powder,  or  small  opaque 
irregular  scales,  of  a  saline,  not  unpleasant,  taste. 
ySolubility.—l  in  10  of  water.  20  gr.  neutralise  16-7  gr. 
of  Citric  Acid,  or  IT'S  gr.  of  Tartaric  Acid.  Impurities. 
— Carbonate  and  its  impurities. 

Dose.~lQ  to  60  gr. 

Preparations. 

o.  Liquor  Sod^e  Effervescens. — Soda  Water; 
made  like  Potash  Water.  30  gr.  in  1  pint.  Dose, 
ad  libitum. 

3.  Trochisci  Sodii  Bicarbonatis. — 5  gr.  in 
each,  with  Sugar,  Gum,  and  Water.    Dose,  1  to  6. 

y.  Sodii  Citro-tartras  Effervescens.  — 
White  deliquescent  granules.  Made  by  heating  the 
Bicarbonate  with  Citric  and  Tartaric  Acids  and 
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Sugar ;  stirring  until  the  powder  assumes  a  granular 
form.    Dose,  60  to  120  gr. 

c.  Liquor  Sodae.— Solution  of  Soda.  NaliO  (4-1 
per  cent.)  in  water. 

Source. — Made  by  boiling  Slaked  Lime  in  a  solu- 
tion of  Carbonate  of  Sodium,  and  decanting.  NaoCOo 
+  Ca(H0)2  =  2NaH0  +  CaCOg. 

Character's. — colourless  alkaline  liquid ;  sp.  gr. 
1  •047.  Impurities. — Lime,  carbonates,  sulphates,  chlo- 
rides.   Dose,  (rarely  given)  10  min.  to  1  fl.dr. 

Liquor  Sod<B  is  employed  in  preparing  Sulphurated 
Antimony  and  Oxide  of  Bismuth. 

From  Liquor  Sodce  are  made : 

a.  Soda  Caustica. — Caustic  Soda.  NaHO. 
Source. — Made  from  Liquor  Sodae,  like  Potassa 
Caustica. 

Characters. —  Hard,  greyish- white  fragments, 
slightly  deliquescent,  very  alkaline  and  corrosive. 
Impurities. — Same  as  of  Liquor  Sodae. 

i8.  Sodii  Valerianas.    See  Valeriance  Rhizoma. 

7.  Sodii  Bromidum.  —  Bromide  of  Sodium, 
NaBr.    See  JBromum,  page  129. 

8.  Sodii  lodidum. — Iodide  of  Sodium.  Nal. 
See  lodum,  page  124. 

d.  Soda  Tartarata.  • —  Tartarated  Soda.  NaK 
C4H406,4H20.  Tartrate  of  Sodium  and  Potassium. 
Eochelle  Salt, 

Source. — Prepared  by  boiling  Acid  Tartrate  of  Po- 
tassium in  a  solution  of  Carbonate  of  Sodium,  and 
crystallising.  NagCOs  +  2KHC4H4O6  =  2NaKC4H,06 
4-  H2O  +  CO2. 

Character's. — Colourless,  transparent,  right  rhombic 
prisms,  tasting  like  common  salt;  neutral.  Solubility, 
1  in  2  of  water.  Impurity. — Acid  Tartrate  of  Potas- 
sium. Dose,  ^  to  ^  oz.  as  a  purgative  ;  30  to  60  gr. 
as  a  diuretic. 

e.  Sodii  Sulphas.— Sulphate  of  Sodium.  Na2S04, 
lOHgO.    Glauber's  Salt. 

Source. — Prepared  by  (2)  adding  Carbonate  of  So- 
dium to  the  acid  residue  left  in  (1)  the  manufacture 
of  hydrochloric  acid;  and  crystallising.     (1)  NaCl -}- 
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H.SO4  —  HCl  +  NaHS04.  (2)  NaaCOg  +  2]sraHS04 
=:"2Na2S04  -f  CO2  +  H2O. 

Characters. — Colourless,  transparent,  oblique  rhom- 
bic prisms,  efflorescent,  with,  a  bitter  salt  taste.  Solu- 
hility,  1  in  3  of  water ;  insoluble  in  spirit.  Impurities. 
— Salts  of  Ammonium  and  Iron.    Dose,  ^  to  1  oz. 

/.  Sodii  Phosphas.  —  Phosphate  of  Sodium.  Na2 
HP04,12H2O. 

Source. — Obtained  by  (2)  adding  a  solution  of  Car- 
bonate of  Sodium  to  a  solution  of  Acid  Phosphate  of 
Calcium,  prepared  from  (1)  a  mixture  of  Bone-ash  and 
Sulphuric  Acid.  (1)  Ca32P04 -f  2H2SO4  =  CaH42P04 
+  2CaS04.  (2)  CaH42P04+Na2C03  =  Na2HP04  -f  HgO 
-f  CO2  +  CaHP04. 

Characters. — Colourless,  transparent,rhombic  prisms, 
efflorescent,  tasting  like  common  salt.  Solubility,  1  in 
5  of  water.    Impurity. — Phosphate  of  Lime. 

Dose. — ^  to  1  oz. 

Sodii  Fhosphas  is  used  to  make  Ferri  Phosphas  and 
Syrupus  Ferri  Phosphatis. 

g.  Sodii  Hypophosphis. — NaPH202.  See  Phos- 
phorus,  page  104. 

h.  Sodii  Arsenias. — Na2HAs04,12H20  ;  and  Nag 
HAs04,7H20.    See  Arsenium,  page  107. 

k.  Sodii  Sulphis.  —  Na2S03,7H20.  See  Acidum 
Siilphurosum,  page  147. 

I.  Sodii  Sulphocarbolas.— ]SraC6H5S04,2H20.  See 
Acidum  Carbolicum,  page  188. 

m.  Sodii  Salicylas.—(NaC7H503)2,H20.  ^qq  Acidum 
Salicylicum,  page  365. 

n.  Sodse  Chlorinatse  Liquor.  See  Chlorum,  page  121. 
0.  Acetate  of  Sodium.    {Appendix,  B.P.) 

3.    Sodii  IVitras.— Nitrate  of  Sodium.  NalSTOg. 
Source.— Fo\m(ii  native  in  Chili,  and  purified  by  crystalli- 
sation from  water. 

C'Aarac/^rs.— Colourless,    obtuse    rhombohedral  crystals 
with  a  cooling  saline  taste.    Solubility,  1  in  2  of  water.  Im- 
purities.— Sulphates  and  chlorides. 

Sodii  Nitras  is  used  in  making  Sodii  Arsenias. 
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4.  Borax.— Borax.  Biborate  of  Sodium.  NajB^O;, 
IOH2O.    See  Acidum  £oricum,  page  145. 

GENERAL  CHEMICAL  CHARACTERS  OF  SODIUM  SALTS. 

Salts  of  Sodium  (1)  are  characterised  by  their  neutral 
solutions  in  "water  giving  a  precipitate  with  Met-antimoniate  of 
Potassium.  (2)  They  impart  a  yellow  tinge  to  flame.  (3) 
They  are  not  volatile. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally,  Soda  possesses  an  action  similar  to  that  of 
Potash,  but  is  much  less  frequently  used  as  a  caustic.  The 
Etbylate  is  used  to  destroy  small  accessible  tumours,  such  as 
nsevi.  Solutions  of  the  Carbonates  may  be  employed  to  neu- 
tralise caustic  acids;  in  eczema  and  itching  disorders  of  the 
skin  ;  and  in  extensive  burns.  Sodium  compounds  with  OHve 
Oil  constitute  Hard  Soaps. 

Internally. — Soda  closely  resembles  Potash  in  its  action  on 
the  alimentary  canal,  but  is  more  powerful  because  much  more 
slowly  absorbed.  Thus  the  Bicarbonate  stimulates  the  flow  of 
the  gastric  juice,  and  is  more  commonly  given  than  the  other 
alkalies,  as  a  stomachic,  in  doses  of  gr.  8  to  gr.  15,  shortly 
before  meals.  Part  of  the  salt  at  the  same  time  becomes  con- 
verted into  the  chloride,  which  assists  the  digestion  of  albumen. 
The  alkali  also  liquefies  tenacious  mucus,  and  enables  the 
gastric  juice  to  reach  the  food  more  freely.  Soda  is  also  given 
after  meals  as  an  antacid  to  the  contents  of  the  stomach,  re- 
lieving acidity  due  to  indigestion,  either  as  the  Bicarbonate, 
Soda  Water,  or  the  official  Lozenge,  or  in  a  mixture  with  Sal- 
volatile  and  an  essential  oil,  such  as  Peppermint.  Common 
Salt  is  a  safe  and  available  emetic. 

The  salts  of  Sodium  being  much  less  diffusible  than  those  of 
Potassium,  pass  on  into  the  small  intestine.  Here  the  Sulphate 
and  Phosphate  of  Sodium,  and  Tartarated  Soda  (Rochelle  salt) 
act  as  saline  purgatives.  The  Sulphate,  which  is  a  constituent 
of  several  natural  purgative  waters,  including  Carlsbad,  Ma- 
rienbad,  Friedrichshall,  and  Hunyadi  Janos,  is  the  most  power- 
ful of  these,  producing  an  abundant  water}'-  evacuation.  It  is 
used  as  a  hydragogue  in  dropsies,  especially  in  ascites  ^from 
liver  disease ;  in  congestion  of  the  portal  system ;  and  as  a 
habittial  purgative.  The  Phosphate  is  a  milder,  but  sufficiently 
active,  purgative,  less  unpleasant  to  the  palate ;  it  is  often 


Sodium, 


41 


given  to  children.  Soda  Tartarata,  the  purgative  basis  of  the 
Seidlitz  powder,  is  familiar  as  an  intestinal  stimulant,  employed 
to  complete  the  effect  of  purgative  pills.  The  Chloride  is  an 
anthelmintic,  generally  administered  in  enema. 

2.  ACTION  ON  THE  BLOOD,  AND  ITS  USES. 

The  salts  of  Sodium  are  slowly  absorbed  into  the  blood, 
and  slowly  excreted  from  it,  remaining  in  it  chiefly  as  the 
Bicarbonate  and  Phosphate.  Taken,  as  they  constantly  are,  in 
food,  these  salts  are  the  chief  sources  of  the  natural  alkalinity 
of  the  liquor  sanguinis,  which  may  be  increased  by  their 
medicinal  exhibition  as  well  as  by  the  Citro-tartrate,  Eochelle 
Salt,  and  Sulphate.  This  effect  of  Soda  as  an  alkaliser  of  the 
blood  is  taken  advantage  of  in  the  cases  referred  to  under 
Potassium,  namely,  gout  and  rheumatism,  only  less  frequently ; 
for  although  Soda  is  less  depressing,  as  we  shall  see,  than 
Potash,  and  more  easily  borne  by  the  stomach,  the  slowness  of 
its  entrance  into  the  blood,  and  its  tendency  to  pass  off  by  the 
-  bowels  when  the  dose  is  increased,  more  than  counteract  these 
advantages.  When  a  prolonged  and  moderately  alkaline  in- 
fluence is  desired,  especially  in  dyspepsia  with  a  tendency  to 
constipation,  Soda  is  manifestly  to  be  preferred. 

3.  SPECIFIC  ACTION. 

In  medicinal  doses,  the  salts  of  Sodium  have  no  specific 
influence  on  any  organ.  This  circumstance,  which  at  first 
sight  appears  incredible,  is  due  to  the  fact  that  the  whole 
organism  is  saturated  with  Soda,  which  participates  in  many 
of  the  ordinary  tissue  changes ;  that  Soda  is  admitted  in  large 
quantities  by  the  food  (especially  vegetables  and  fruits) ;  and 

j'  that  the  moderate  amount  contained  in  medicinal  doses  does 
not  appreciably  affect  metabolism.  In  this  respect  Soda  differs 
remarkably  from  Potash,  and  it  is  therefore  said  to  produce 
none  of  the  depressing  effects  of  that  drug.     As  we  have  just 

•seen,  advantage  is  taken  of  this  negative  action  of  Soda  in 

:  its  other  therapeutical  applications. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Soda  is  excreted  by  all  the  mucous  surfaces,  by  the  kid- 
neys, by  the  liver,  and  possibly  by  the  skin ;  and  in  passing 
through  the  various  epithelial  structures  it  modifies  the 
amount,  composition,  and  reaction  of  their  secretions.  The 
action  of  the  different  salts  naturally  varies  to  a  considerable 
extent,  some  affecting  one  organ  more,  some  another. 

1.  Alimentary  Canal.— The  Sulphate  and  the  Phosphate  of 
k Sodium  are,  as  we  have  seen,  hydragogue  purgatives  by  virtue 
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of  their  immediate  local  action;  but  they  are  also  stimulants 
of  the  intestinal  glands,  and  are  constantly  being  absorbed 
and  excreted,  re-absorbed  and  re-excreted,  in  their  course 
along  the  bowel.  {See  page  462.)  Both  are  also  true  hepatic 
stimulants  or  direct  cholagogues  ;  the  Phosphate  more  so 
than  the  Sulphate.  The  value  of  these  salts  in  hepatic  and 
intestinal  disorders,  which  has  been  already  referred  to,  is 
therefore  partly  referable  to  their  effect  in  increasing  the 
bile.  Soda  Tartarata  and  Sodii  Citro-tartras  Effervescens  have 
a  similar  but  feebler  action. 

2.  Kidneys. — Soda  acts  as  a  diuretic,  but  less  powerfully 
than  Potash,  increasing  the  water  and  the  solid  constituents,  and 
diminishing  or  neutralising  the  acidity  of  the  urine.  The 
Bicarbonate  is  the  most  useful  salt  of  Sodium  for  this  purpose ; 
the  Nitrate  of  Sodium,  whilst  also  diuretic,  is  so  inferior  in  this 
respect  to  the  Nitrate  of  Potassium,  that  it  is  very  seldom 
employed.  The  Tartarated  Soda  may  be  usefully  combined 
with  other  alkalisers  of  the  urine,  as  in  the  Seidlitz  Powder ; 
or  the  Effervescing  Citro-tartrate  may  be  given.  The  use  of 
these  alkalisers  of  the  urine  is  explained  under  Potassium. 

3.  Respiratory  Passages. — The  bronchial  mucous  membrane 
becomes  anaemic  under  the  influence  of  large  doses  of  Sodium 
salts,  and  its  secretions  diminished ;  but  if  the  dose  be 
moderate,  the  sputa  become  more  abundant  and  liquid,  and 
are  more  easily  expelled  by  cough.  The  Bicarbonate  and 
Chloride  are  therefore  indicated  in  the  early  stages  of 
bronchitis,  when  the  mucous  membrane  is  hyperaemic  and 
swollen,  and  the  cough  harassing.  The  effects  of  Soda  on 
the  stomach,  blood,  and  urine  add  much  to  its  usefulness  in 
such  cases. 

When  a  comprehensive  view  is  taken  of  the  action  and 
uses  of  the  salts  of  Sodium  (locally  in  the  alimentary  canal,  in 
the  blood,  in  the  tissues,  and  in  the  organs  and  passages  where 
it  is  excreted  from  the  body),  it  is  found  to  be  pecuharly  indi- 
cated in  a  condition  of  system  which  may  be  called  the 
"  gouty,"  the  "rheumatic,"  "  acidity,"  or  "chronic  derange- 
ment of  the  liver,"  and  which  is  specially  characterised, 
amongst  other  symptoms,  by  catarrhs  or  discharges  from  the 
mucous  membranes,  interfering  with  the  functions  of  the  part ; 
by  imperfect  biliary  activity  and  constipation  ;  and  by  scanty, 
high-coloured,  very  acid  urine.  In  such  a  condition  great 
benefit  may  be  derived  from  a  course  of  alk aline  waters.  If 
the  stomach  be  the  principal  seat  of  catarrh,  i.e.  if  chronic 
indigestion  be  urgent,  the  more  purely  carbonated  aJkaline 
waters  should  be  selected,  such  as  those  of  Vichy,  Bilin,  and 
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Ems.  If  the  derangement  chiefly  involve  the  liver  and  intes- 
tines, the  siilphated  and  salt  (NaCl)  waters  will  be  more  suitable, 
such  as  Carlsbad,  Kissingen,  Wiesbaden,  and  Marienbad.  For 
chronic  catarrh  of  the  bladder  and  urinary  passages,  Ems, 
Vichy,  Wildungen,  and  Carlsbad  are  indicated. 

5.    ACTION  AND  USES  OF  THE  DIFFERENT  SODIUM  SALTS. 

The  action  and  uses  of  the  preparations  of  Sodium  may  be 
summarised  as  follows,  and  the  special  action  of  some  of  the 
salts  particularly  noticed  :  Soda  Cazistica  and  Liquor  Sodce  are 
for  external  use,  but  very  rarely  employed.  Sodii  Carhonas 
and  Bicarhonas  (the  former  rarely,  the  latter  almost  invariably 
used)  possess  the  action  and  uses  of  Soda  in  general  upon  all 
parts.  Soda  Tartar  at  a  is  like  the  Carbonates,  but  purgative ;  and 
more  rapidly  and  distinctly  diuretic  and  alkalising,  by  virtue 
of  the  Potassium  it  contains.  Sodii  Citro-tartras  is  lii:e  Tar- 
tarated  Soda,  but  milder.  Sodii  Nitras  is  used  pharmaceutically 
only.  Sodii  Sulphas  and  Sodii  Fhosphas  are  chiefly  hydragogue 
purgatives  and  cholagogues,  the  former  acting  more  on  the 
bowels,  the  latter  more  on  the  liver.  Sodii  Chloridiim  is  in 
large  doses  a  free  and  safe  emetic  ;  an  anthelmintic  as  enema ; 
it  possesses  otherwise  the  ordinary  action  of  Soda,  and  is 
greatly  used  for  this  purpose  in  the  waters  of  Homburg, 
Wiesbaden,  Kissingen  and  Baden-Baden,  and  as  sea-water. 
The  remaining  salts  of  Sodium  possess  peculiar  properties  by 
A-irtue  of  their  second  constituent,  and  are  described  elsewhere : 
Sodii  Arsenias  under  Arsenium ;  Sodii  Bromidum  under  Bro- 
mum  ;  Sodce  Chlorinatce  Liquor  under  Chlorum ;  Sodii  Hypophos- 
phis  under  Phosphorus  ;  Sodii  Lodidum  under  lodum ;  Borax 
under  Acidum  Boricum ;  Sodii  Salicylas  under  Acidum  Salicy- 
licum  ;  Sodii  Sulphis  under  Acidum  Sulphurosum ;  Sodii  Vale- 
rianas  under  Valerianae  Rhizoma. 


AMMONIUM.    NH4.  18. 

All  the  official  salts  and  preparations  of  Ammonium 
are  derived  directly  or  indirectly  from  the  Chloride, 
that  is,  ultimately  from  Ammoniacal  Gas  Liquor. 

Ammonii  Chloridum.— Chloride  of  Ammonium, 
Sal  Ammoniac.  NH4CI. 

Source. — Made  by  neutralising  Ammoniacal  Gas  Liquor 
with  Hydrochloric  Acid  ;  evaporating  to  drj^ness ;  and  purify- 
ing by  sublimation.    NH4HO  +  HCl  =  NH4CI  +  H2O. 

Characters. —  Colourless  crystals;  or  translucent,  fibrous 
masses;  inodorous.    Solubility,  1  in  4  of  water;   soluble  in 
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rectified  spirit ;  volatilises  with  heat.    Impurities. — Iron  and 
lead,  tarry  matter,  and  chlorides  of  compound  ammoniums. 
Dose. — 5  to  20  gr. 

From  Ammonii  Chloridum  are  made  : 

1.  Liquor  Ammonise  Fortior. — Strong  Solution  of 
Ammonia.    NH3  (32-5  per  cent.)  dissolved  in  Water. 

Source. — Made  by  heating  Chloride  of  Ammonium 
with  Slaked  Lime,  and  collecting  the  gaseous  product  in 
water.    2NH4CI  +  Ca(H0)2  =  2NH3  -f  CaCla  +  2H2O. 

Characters. — A  colourless  liquid  with  a  very  pungent 
characteristic  odour,  and  strong*  alkaline  reaction ;  Sp. 
gT.  0*891.  Impurities. — Ammonium  chloride,  sulphide, 
and  sulphate ;  lime  ;  and  metals. 

From  liquor  Ammonia  Fortior  are  made : 

a.  Ammonii  Phosphas. — Phosphate  of  Ammo- 
nium. (NH4)2HP04. 

Source. — Made  by  adding  Strong  Solution  of 
Ammonia  to  Diluted  Phosphoric  Acid  (keeping  the 
alkali  in  excess)  ;  evaporating :  and  crystallising. 
H3PO4  +  2NH4HO  —  (NH4)2HP04  +  2H2O. 

Characters. — Transparent  colourless  prisms,  be- 
coming opaque  b)"-  exposure.  Solubility,  1  in  2  of 
water ;  insoluble  in  spirit.    Dose,  5  to  20  gr. 

h.  Linimentum    CamphorsB    Compositum. — 

Compound  Liniment  of  Camphor.  Strong  Solution 
of  Ajnmonia,  40  ;  Camphor,  20 ;  Eectified  Spirit, 
120;  Oil  of  Lavender,  1.  Mix  and  shake  until 
the  solution  is  clear.    1  in  4|. 

c.  Liquor  Ammonii  Citratis  Fortior. 

Source. — Made  by  neutralising  12  oz.  of  Citric 
Acid  with  11  fi.oz.  of  Strong  Solution  of  Ammonia. 
H3C6H5O7  +  3NH4HO  =z  (NH4)3C6H507  -f  3H2O. 
Dose,  ^  to  1^  fl.dr. 

From  liquor  Ammonii  Citratis  Fortior  is  mad€ : 

Liquor  Ammonii  Citratis.— Strong  Solution 
of  Citrate  of  Ammonimn  (NH4)3C6H507,  1  part, 
dissolved  in  Water  4  parts.    Dose,  2  to  6  fl.dr. 

d.  Spiritus  Ammonise  Aromaticus.— Aromatic 
Spirit  of  Ammonia.  Sal  Volatile.  Carbonate  of 
Ammonium,  4  oz. ;  Strong  Solution  of  Ammonia, 
8  fl.oz. ;  Volatile  Oil  of  Nutmeg,  4^  fl.dr. ;  Oil  of 
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Lemon,  6 J  fl.dr. ;  Kectified  Spirit,  6  pints;  Water, 
3  pints.  Distil  the  oils  and  spirit ;  dissolve  the 
Ammonia  and  Carbonate  of  Ammonium  in  a  small 
part  of  the  distillate  with  the  aid  of  heat ;  and  add 
the  rest  to  make  a  gallon.  Sp.  gr.  0'896.  Lose^ 
\io  1  fl.dr. 

Spiritus  AmmonicB  Aromaticios  is  used  in  making  : 

Tinctirra  Guaiaci  Ammoniata,  and  Tinctura 
Valerianae  Ammoniata. 

e.  Spiritus  Ammonise  Fcetidus. — Foetid  Spirit 
of  Ammonia.  Made  by  adding  Strong  Solution  of 
Ammonia  to  an  extract  made  from  Asafoetida  by 
maceration  in  Spirit.    Dose,  ^  to  1  fl.dr. 

/.  Tinctura  Opii  Ammoniata.  (See  Opium j 
page  112.) 

ff.  Liquor  Ammonise, — Solution  of  Ammonia. 
NH3  (10  per  cent.)  dissolved  in  water.  Strong 
Solution  of  Ammonia,  1 ;  Distilled  Water,  2.  Sp. 
gr.  0-959.    Dose,  10  to  20  min.,  well  diluted. 

Preparation. 

LiNiMENTUM  Ammonia.  —  Liniment  of 
Ammonia.  Solution  of  Ammonia,  1 :  Olive 
Oil,  3. 

From  Ziquor  Amm^nice  are  made  : 

a.  Ammonii  Benzoas. — Benzoate  of  Am- 
monium. NH4C7H5O2.  See  Benzoinum,  page 
313. 

/8.  Ammonii  Bromidum. — Bromide  of  Am- 
monium.   NH4Br.    See  Bromum,  page  129. 

7.  Ammonii  Nitras. — Nitrate  of  Ammo- 
nium. NH4NO3. 

Soicrce. — Made  by  neutralising  Diluted 
Nitric  Acid  with  Solution  of  Ammonia  (or  Car- 
bonate of  Ammonium),  crystallising,  and  fusing 
at  320°  Fah.,  until  the  vapour  of  water  is  no 
longer  emitted. 

Characters.— k  white  deliquescent  salt,  in 
confused  crystalline  masses,  with  a  bitter  acrid 
taste;  neutral.     Solubility,  4  in  3  of  water; 
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1  in  11  of  spirit.  Used  only  for  making  Nitrous 
Oxide  Gras  (NgO).    {See  page  171.) 

Solution  of  Ammonia  is  also  used  in  preparing : 
Tinctura  Quininas  Ammoniata. 

2.  Ammonii  Carbonas. — Carbonate  of  Ammonium. 

Source. — Made  by  subliming  a  mixture  of  Chloride 
of  Ammonium  (or  Sulphate  of  Ammonium)  and  Carbonate 
of  Calcium.  (1)  2NH4CI  +  CaCOg  i==  (NH4)oC03  + 
CaCla.  (2)  2{^B.^^C0i  =  NH4HCO3  +  NH4NH2CO2 
+  NH3  +  H2O.  (3)  NH4HCO3  +  NH4NK,C02  = 
N3H1JC2O5.  This  salt  is  considered  to  be  a  compound 
of  Acid  Carbonate  of  Ammonium  (NH4HCO3)  with 
Carbamate  of  Ammonium  (NH4NH2CO2) ;  and  the  com- 
pound molecule  is  usually  regarded  as  containing  one 
molecule  of  each  of  these  salts. 

Characters. — Translucent  crystalline  masses,  volatile 
and  pungent  to  the  nose.  Solubility^  1  in  4  of  water. 
20  gr.  neutralise  26|-  gr.  Citric  Acid,  or  28|  gr.  Tartaric 
Acid.    Impurities. — Sulphates  and  chlorides. 

Dose. — 3  to  10  gr.  as  a  stimulant  or  expectorant; 
30  gr.  as  an  emetic. 

From  Ammonii  Carbonas  are  made : 

a.  Spiritus  AmmoniaB  Aromaticus. 

b.  Liquor  Ammonii  Acetatis  Fortior. — Strong 
Solution  of  Acetate  of  Ammonium,  (NH4)C2H302. 

Source. — Made  by  neutralising  Carbonate  of 
Ammonium  by  Acetic  Acid,  and  adding  water. 
NH4HC03,NH4NH2C02  +  3HC2H3O2  =:  3(NH4)Cs 
H3O2  +  H2O  +  2CO2.  Sp.  gr.  1-073.  Dose,  25 
to  75  min. 

From  Liquor  Ammonii  Acetatis  Fortior  is  mad/; : 
Liquor  Ammonii  Acetatis. — Mindererus' 
Spirit.     Strong  Solution  of  Acetate  of  Am- 
monium, 1 ;  Water,  5.    Dose,  2  to  6  fl.dr. 

Ammonii  Chloridum  is  used  in  making  : 

Liquor  Hydrargyri  Perchloridi. 

GENERAL  CHEMICAL  CUAUACTERS  OF  AMMONIUM  SALTS. 

Salts  of  Ammonium  arc  soluble  and  colourless;  and 
are  easily  decomposed  and  give  up  Ammonia  on  being  mixed 
with  a  caustic  alkali  or  lime. 
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ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externallij  applied,  Ammonia  is  a  stimulant  to  the  nerves 
and  other  structures,  causing  a  sensation  of  pain  and  burning, 
and  reddening  the  part  by  dilating  the  vessels.  If  the  appli- 
cation be  prolonged  and  the  vapour  confined,  blistering  may 
result;  but  dilute  preparations  produce  only  a  rubefacient 
effect  and  a  sense  of  heat.  It  is  used  in  the  form  of  Linimen- 
tum  Ammoniae,  or  Linimentum  Camphorse  Compositum,  to 
stimulate  the  circulation  in  a  part,  either  for  the  purpose  of  in- 
creasing the  local  nutrition,  for  instance,  in  stiffness  or  other 
chronic  conditions  of  joints,  or  as  a  counter-irritant  {see  page 
564)  in  diseases  of  deeper  parts,  e.g.  on  the  surface  of  the  chest 
in  bronchitis.  Ammonia  is  not  to  be  used  as  a  caustic ;  and 
vesication  by  it  is  better  avoided.  In  serpent's  bite,  the  appli- 
cation of  Ammonia  to  the  wound  has  occasionally  saved  life. 

Internally. — Admitted  into  the  nose.  Ammonia  itself,  or  the 
vapour  of  the  Carbonate  (''smelling  salts"),  is  a  powerful 
general  stimulant,  instantly  causing  a  pungent  sensation, 
sneezing,  and  other  disturbances  of  respiration,  acceleration  of 
the  pulse,  and  watery  secretion  from  the  parts,  including  the 
conjunctiva.  It  is  accordingly  used  as  a  means  of  resuscitating 
consciousness,  the  action  of  the  heart,  and  respiration,  in  cases 
of  failure  of  the  circulation  (such  as  fainting),  or  asphyxia  from 
any  cause  (drowning,  hanging,  or  poisoning  by  narcotics) . 

In  the  stomach,  Ammonia  produces  the  same  effects  as  on 
the  skin.  A  full  dose  (30  gr.  of  the  Carbonate  well  diluted)  is 
an  emetic,  which  is  best  used  in  croup  and  bronchitis.  Smaller 
^.doses  cause  a  sense  of  warmth  at  the  epigastrium,  and  act  as 
carminatives  and  reflex  general  stimulants,  Sal  Volatile  being 
chiefly  used  for  this  purpose.  In  common  with  Soda  and 
i Potash,  it  has  an  antacid  effect  on  the  contents  of  the  stomach, 
iand  may  be  given  after  meals  in  dyspepsia.  Like  these,  also, 
it  acts  as  a  natural  stimulant  to  the  gastric  juice  before 
meals,  and  Sal  Volatile  is  therefore  a  common  ingredient  of 
alkaline  stomachic  mixtures.  On  the  bowels.  Ammonia,  in 
medicinal  doses,  appears  to  have  no  immediate  local  action. 

2.  ACTION  ON  THE  BLOOD,  AND  ITS  USES. 

Ammonia  is  absorbed  into  the  blood,  and  is  there  fixed  ; 
increasing,  possibly,  the  alkalinity  of  the  plasma,  and  diminish- 
mg  the  tendency  to  coagulation.  The  Phosphate  is  believed  to 
hfi  useful  in  gout,  by  keeping  uric  acid  in  solution. 
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3.  SPECIFIC  ACTION  AND  USES. 

Ammonia  stimulates 'the  central  nervous  system  generally, 
especially  the  cord  and  the  respiratory  centre,  whilst  the  fre- 
quency of  the  heart  and  the  blood  pressure  are  both  increased : 
it  is  thus  a  general  stimulant.  It  is  much  given  in  exhausted 
states  of  the  vital  powers,  especially  if  respiration  and  circula- 
tion threaten  to  fail,  as  in  typhoid  fever  complicated  with  pneu- 
monia ;  in  the  bronchitis  of  old  or  weakly  subjects ;  and  in 
ordinary  acute  pneimionia  with  increasing  feebleness  of  the 
heart.  In  serpent's  bite,  it  is  given  internally  in  water,  or 
hypodermically  (10  to  20  minims  diluted)  whilst  it  is  applied 
to  the  wound.  The  Chloride  is  a  direct  cholagogue.  Salts  of 
Ammonium  decidedly  increase  the  production  of  urea,  partly,  at 
least,  by  their  own  decomposition  with  Carbonic  Acid  in  the 
liver:  (1)  2NH3  +  CO2  =  NH4NH^.C02  (Ammonium  Carba- 
mate).   (2)  NH4NH2CO2  =  CO(NH3)2  (Urea)  +  H2O. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Ammonia  is  excreted  by  the  kidneys  and  mucous  mem- 
branes, especially  the  respiratory  tract ;  not,  however,  as  Am- 
monia, but  as  some  other  nitrogen  compound,  possibly  urea  or 
uric  acid.  Thus,  instead  of  diminishing,  it  actually  increases 
the  acidity  of  the  urine,  whilst  the  amount  of  urea  and  uiic 
acid  also  rises,  as  well  as  the  volume  of  the  secretion.  The 
Chloride  of  Ammonium  possesses  these  important  powers  most 
fully,  the  Acetate  less  fuUy;  they  may  be  employed  as 
diuretics  in  dropsies  and  fever. 

The  bronchial  secretion  is  distinctly  increased,  and  ren- 
dered more  liquid  and  easily  raised,  by  the  Carbonate  and 
Chloride  of  Ammonium.  These  salts  prove  of  great  ser\dce 
as  expectorants  in  the  treatment  of  bronchitis  when  the 
secretion  is  scanty  and  thick,  or  the  patient  feeble;  the 
accompanying  stimulation  of  the  respiratory  centre  increasing 
the  coughing  or  expectorant  power,  whilst  the  heart  is  also 
strengthened. 

The  mucous  secretion  of  the  stomach  is  affected  by  Am- 
monia as  by  the  other  alkalies,  and  the  Chloride  is  sometimes 
used  in  Chronic  Dyspepsia.  Ammonia  remotely  stimulates 
the  intestinesf  and  wiU  cause  diarrhoea  if  given  in  large 
doses. 

On  the  skin  the  Acetate  of  Ammonium  acts  as  a  well- 
marked  remote  stimulant.  Liquor  Ammonii  Acetatis  being  one 
of  our  most  common  diaphoretics.  The  Chloride  also  possesses 
the  same  property,  but  to  a  less  degree. 
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6,  ACTION  AND  USES  OF  THE  DIFFERENT  SALTS  OF  AMMONIUM. 

These  may  be  thus  summarised :  Liquor  Ammonice  Fortior 
and  Liquor  AmmonicB  are  used  as  local  and  general  stimulants, 
the  former  externally  only.  Ammonii  Carbonas,  a  volatile  stimu- 
lant, emetic,  and  double  expectorant  (through  the  nerves  and 
secretions).  Atmnonii  Chloridum,  a  local  refrigerant,  its  solu- 
tion producing  cold ;  a  gastric,  intestinal,  and  hepatic  stimulant ; 
nervous  stimulant ;  diuretic,  double  expectorant,  and  diaphoretic 
(hence  called  an  "alterative").  Liquor  Ammonii  Acetatis,  diapho- 
retic and  diuretic  (febrifuge),  and  nervous  stimulant.  Liquor 
Ammonii  Citratis,  diuretic  and  diaphoretic.  Spiritus  Ammonice 
Aromaticiis,  agreeable  and  powerful  carminative,  antacid,  and 
general  stimulant.  Ammonii  Fhosphas,  direct  cholagogae, 
possibly  an  alkaliser  of  the  blood,  a  nervine  stimulant.  Spiritus 
AmmonicB  Fcetidus.  (See  Asafoelida.)  Ammonii  Benzoas,  (See 
JBenzoinum.)    Ammonii  Bromidum.    (See  Brommn.) 

LITHIUM.    Lithium.    L.  7. 

This  metal  is  obtained  from  several  minerals,  sucli 
as  Petalite  and  Lepidolite ;  and  traces  of  it  occur 
in  certain  mineral  waters,  e.g.  Baden-Baden,  Carls- 
bad, and  Yals.    Only  two  of  its  salts  are  official. 

Liitliii  Carbonas.— Carbonate  of  Lithium.  L^COg. 

Source. — Made  by  the  action  of  Carbonate  of  Ammonium  on 
Chloride  of  Lithium,  obtained  from  minerals. 

Characters. — A  white  powder,  or  minute  crj^stalline  grains ; 
alkaline.  Lmpurities. — Lime,  Alumina,  detected  by  lime- 
water;  deficiency  of  Lithia,  detected  by  weight  of  residue. 
Solubility,  1  in  150  of  water;  insoluble  in  alcohol.  ' 

Lose. — 3  to  6  gr.,  in  3  or  4  oz.  of  aerated  water. 

Freparation. 

Liquor  Lithije  Effervescens. — Effervescing  Solu- 
tion of  Lithia.  Lithia  Water.  Made  like  Potash  Water. 
10  gr.  to  1  pint.    Fose,  5  to  10  fl.oz. 

From  Lithii  Carhonas  is  made  : 

Lithii  Citras. — Citrate  of  Lithium.  LoC«Hk07, 

4H2O,  3   6    5  7, 

Source.— Ma,de  by  dissolving  Carbonate  of  Lithium 
in  a  solution  of  Citric  Acid,  evaporating,  and  crystal- 
^i''?S-r.  +  2H3CeH,07  =  2L3CeH,07  +  3HoO 

E— 8 
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Characters.— K  white  crystalline  salt.  Solubility^ 
1  in  2^  of  water.    JDose,  5  to  10  gr. 

GENERAL  CHEMICAL  CIIARACTERS  OF  LITHIUM  SALTS. 

They  impart  a  rich  crimson  colour  to  flame  ;  give  a  white 
precipitate  with  NagCOg  after  long  standing  ;  and  the  Hydrate, 
Carbonate,  and  Phosphate  are  only  sHghtly  soluble  in  water. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION. 

Externally. — Lithia  may  be  used  as  a  fomentation  in  gout. 
Internally. — Lithium  has  doubtless  an  antacid  action  on 
the  alimentary  canal,  very  similar  to  that  of  Potassium.  The 
Carbonate  iis  apt  to  cause  indigestion  unless  given  in  very  weak 
solutions. 

2.  ACTION  ON  THE  BLOOD,  AND  ITS  USES. 

Lithium  quickly  enters  the  blood,  and  behaves  there  much 
like  Potassium,  increasing  its  alkalinity,  and  combining  with 
uric  acid,  for  which  it  has  a  powerful  affinity.  It  is  exten- 
sively used  in  gout,  to  hold  this  substance  in  solution,  and  thus 
to  prevent  acute  attacks  by  fresh  deposit  in  the  tissues. 

3.  SPECIFIC  ACTION  AND  USES. 

In  this  respect  also  Lithium  closely  resembles  Potassium, 
being  a  cardiac  and  nervo-muscular  depressant  if  given  in 
large  doses  or  for  a  length  of  time.  It  may  possibly  dissolve 
gouty  deposits  (urates)  in  joints. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Lithium  is  rapidly  excreted  by  the  kidneys,  and  probably 
by  the  mucous  membranes.  It  is  a  powerful  diuretic ,  and 
whilst  increasing  the  volume  of  water,  diminishes  its  acidity, 
and  holds  in  solution  even  an  excess  of  uric  acid.  For  this 
reason,  also,  it  is  a  valuable  remedy  in  gout,  as  it  hastens  the 
excretion  of  the  products  which  it  dissolves  in  the  blood ,  and 
in  acid  Hthiasis  or  gravel,  where  it  prevents  the  deposit  of 
salts  in  the  kidney  and  urinary  passages. 

Both  salts  of  Lithium  may  be  used,  the  important  diffcr- 
»  ence  between  them  being  with  respect  to  their  solubility, 
which  is  very  marked. 
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CALCIUM.    Calcium.    Ca.  40. 

There  are  four  great  sources  of  the  official  salts 
and  preparations  of  Calcium,  namely,  (1)  Chalk,  (2) 
Marble,  (3)  Native  Sulphate,  and  (4)  Bone-ash. 

!•  Creta* — Chalk.  Native  friable  Carbonate  of  Calcium. 

Trom  Creta  are  made : 

a.  Creta  Prseparata. — Prepared  Chalk.  CaCOg 
(nearly  pure). 

Source. — Made  from  Chalk  by  elutriation  and  drying. 
Characters. — A  white  amorphous  powder,  in  small 
cones,  insoluble  in  water ;  incompatible  with  all  acids 
and  sulphates.    DosCy  10  to  60  gr. 

Preparations. 

a.  Mistura  Cretae.  —  Chalk  Mixture.  Pre- 
pared Chalk,  1 ;  Gum  Acacia,  1  ;  Syrup,  2  ;  Cinna- 
mon Water,  30.    Dose,  1  to  2  fl.oz. 

jS.  PuMs  Cretse  Aromaticus.  —  Aromatic 
Powder  of  Chalk.  Prepared  Chalk,  11  ;  Cinnamon, 
4 ;  Nutmeg,  3 ;  Saffron,  3  ;  Cloves,  IJ  ;  Cardamom 
Seeds,  1 ;  Sugar,  25.    Bose,  10  to  60  gr. 

From  Pulvis  Cretce  Aromaticus  is  made: 

PuLvis  Cret^  Aromaticus  cum  Opio. — 
Aromatic  Powder  of  Chalk  and  Opium.  Aro- 
matic Chalk  Powder,  39  ;  Opium,  1.  Dose^  10 
to  40  gr. 

7.  Hydrargyrum  cum  Creta.  —  See  Eydrar- 
gyrum. 

b.  Calx. — Lime.    CaO  (with  some  impurities). 
Source. — Calcining  Chalk.  CaCOs^rCaO  +  CO2. 
Characters. — Compact  whitish  masses,  which 

readily  absorb  water,  crack,  evolve  great  heat,  and 
fall  into  powder  (slaking). 

From  Calx  is  made : 

Calcii  Hydras.— Hydrate  of  Calcium.  Slaked 
Lime.    Ca(H0)2  (with  some  impurities). 

Source.— M^diQ  by  slaking  Lime  with  Distilled 
Water.    GaO  +  H2O  =  Ca(H0)2. 
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Characters. — A  white  x^owder,  strongly  alkaline ; 
more  soluble  in  cold  water  (1  in  900),  and  with 
sugar  (1  in  60).  Incompatible  with  vegetable  and 
mineral  acids,  alkaline  and  metallic  salts,  and 
tartar  emetic. 

From  Calcii  Hydras  are  made: 

i.  Liquor  Calcis. — Solution  of  Lime.  Lime- 
Water.  Made  by  shaking  up  Slaked  Lime 
(previously  washed  in  water,  to  free  it  from 
chlorides)  in  Distilled  Water,  and  decanting. 
^  gr.  of  Lime  in  1  fl.oz.    Dose,  ^  to  4  fl.oz. 

Freparations. 

LiNiMENTUM  Calcis.  —  Solution  of 
Lime  and  Olive  Oil,  equal  parts  mixed. 

Liquor  Calcis  is  also  used  in  preparing : 

Lotio  Hydrargyri  Flava,  Lotio  Hy- 
drargyri  Nigra,  and  Argenti  Oxidum. 

ii.  Liquor  Calcis  Saccharatus. — Saccha- 
rated  Solution  of  Lime.  Made  by  digesting 
Slaked  Lime  and  Sugar  in  Water ;  and  decant- 
ing. 7'11  grains  of  lime  in  1  fl.oz.  Dose,  15 
to  60  min. 

iii.  Calx  Chlorinata.  —  See  Chlorum, 
page  120. 

iv.  Calcii  Hypophosphis. — See  Phosphorus, 
page  104. 

c.  Calcii  Chloridum. — Chloride  of  Calcium.  CaClg, 
2H2O. 

Source. — Made  by  neutralising  Hydrochloric  Acid 
with  Chalk,  adding  a  little  Solution  of  Chlorinated  Lime 
and  Slaked  Lime,  to  remove  iron  ;  filtering ;  and  evapo- 
rating to  dryness.  CaCOg  -f  -2HCl=rCaCl2  +  CO2  +  HoO. 

Characters. — White,  very  deliquescent  masses,  with 
bitter  acrid  taste.  Solubilitij,  1  in  2  of  water.  Impuri- 
ties.— Carbonates;  salts  of  aluminium  and  iron;  hypochlo- 
rites, detected  by  evolving  CI  with  HCl.  Dose,  3  to  10  gr. 

Preparation. 

a.  Liquor  Calcii  Chloridi.— Chloride  of  Cal- 
cium, 1  ;  Water,  3.    Dose,  15  to  50  min. 
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Calcii  Chloridum  is  used  to  make  : 

j8.  Calcii  Carbonas  Prsecipitata.— Precipitated 
Carbonate  of  Calcium.  Precipitated  Cbalk.  CaCOg. 

Source.— Ma,de  by  mixing  boiling  solutions 
of  Chloride  of  Calcium  and  Carbonate  of  Sodium ; 
and  washing  and  drying  the  precipitate.  CaCl2  + 
NasCOs  =  CaCOs  +  2NaCl. 

Characters. — A  white  crystalline  powder,  in- 
soluble in  water.  Impurities. — Chlorides,  alumina, 
and  iron.    Dose,  10  to  60  gr. 

Calcii  Carbonas  Prcecipitata  is  contained  in  :  Tro- 
chisci  Bismuthi  (4  gr.  in  each). 

2.  Marmor  Albiim.— White  Marble.  CaCOg. 
Characters. — Hard,  white,  crystalline  masses.   Used  in  pro- 
ducing CaTbonic  Acid  Gas. 

3.  Calcii  Sulphas.— Sulphate  of  Calcium.  "  Plaster 
of  Paris."  Native  Sulphate  of  Calcium  (CaS04,2H20)  rendered 
nearly  anhydrous  by  heat. 

Calcii  Sulphas  is  used  to  make : 

Calx  Sulphurata. — See  Sulphur,  page  134. 

4.  Calcii  Pliosplias.  —  Phosphate  of  Calcium. 
Ca32P04. 

Source. — Made  by  (1)  dissolving  Bone-ash  in  Hydrochloric 
Acid  and  Water ;  (2)  adding  Water  and  Solution  of  Ammo- 
nia to  alkalinity ;  and  washing  and  drying  the  precipitate. 
(1)  Ca32P04  +  4HC1  =  CaH42P04  +  2CaCl2 ;  (2)  CaH42P04+ 
2CaCl2  +  4]SrH4HO  =  Q2i^2VO^  +  4NH4CI  +  4H2O. 

Characters. — A  light  white  amorphous  powder,  insoluble 
in  water.    Dose,  10  to  20  gr. 

Calcii  Fhosphas  is  cojitained  in  Pulvis  Antimonialis. 

GENERAL  CHEMICAL  CHARACTERS  OE  CALCIUM  SALTS. 

Calcium  gives  a  red  colour  to  flame.  Solutions  of  Calcium 
salts  give  a  white  precipitate  with  Ammonium  Oxalate,  in- 
soluble in  Acetic  Acid  ;  not  with  Sulphide  of  Ammonium. 


ACTION  AND  USES. 
1.     IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Lime  in  the  form  of  the  Hydrate  is  caustic, 
like  the  alkalies,  but  its  action'  is  more  localised,  so  that  it  may 
be  combined  with  Fused  Potash  to  form  a  convenient  caustic, 
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Fotassa  cum  Calce,  Vienna  Paste,  for  ordinary  use.  Dusted  on 
the  skin  as  Chalk,  or  applied  as  Lime- Water,  it  is  astringent 
and  desiccative  (drying),  and  is  used  to  promote  the  healing  of 
burns,  eczema,  and  ulcers.  The  Linimentum  Calcis  is  a  valu- 
able application  to  burns,  and  in  extensive  eczema. 

Internally,  the  local  effect  of  lime  is  antacid,  like  the  alka- 
lies and  Magnesia,  combined  vsdth  an  astringency  peculiar  to 
itself.  ^  In  the  mouth,  Chalk  is  used  as  an  antacid  and  physical 
dentifrice.  Admitted  into  the  stomach  and  intestines,  as  Lime- 
Water  or  the  Carbonate,  Lime  (1)  unites  with  the  free  acids  of 
the  contents.  Lime-water  prevents  the  gastric  juice  from 
curdling  milk  in  large  lumps,  and  is  extensively  given  to  arti- 
ficially-reared infants,  the  Liquor  Calcis  Saccharatus  being  an 
excellent  form  when  dilution  of  the  food  is  injurious.  Lime  is 
a  valuable  antidote  for  poisoning  by  the  mineral  acids,  oxalic 
acid,  and  chloride  of  zinc,  and  one  which  is  always  available  in 
the  form  of  wall-plaster ;  it  must  be  freely  given.  Acid  dys- 
pepsia, with  heart-burn,  may  sometimes  be  relieved  by  Lime- 
Water  or  the  Bismuth  Lozenge,  given  after  food.  (2)  On  the 
glands  of  the  stomach  the  action  of  Lime  appears  to  be  de- 
pressant, and  it  is,  therefore,  not  suited  for  administration 
before  meals.  Lime-water  is,  indeed,  a  general  gastric  seda- 
tive of  some  value,  arresting  some  kinds  of  vomiting,  espe- 
cially in  the  acid  dyspepsia  of  infants,  and  in  pregnancy. 

The  Calcium  salts  can  be  traced  along  the  whole  length  of 
the  canal,  and  most  of  their  bulk  is  finally  expelled  unabsorbed. 
Their  astringent  action  in  diarrhoea  may  be  in  part  due  to 
their  antacid  property  ;  in  part  referable  to  an  obscure  sedative 
effect  on  the  intestinal  glands  (?  and  vessels) ,  which  diminishes 
the  excretion  of  ^water  in  the  bowel ;  and  in  part  physical. 
Lime  and  Chalk  thus  come  to  be  two  of  our  most  valuable 
drugs  in  diarrhoea,  either  alone  or  with  Aromatics,  Opium,  or 
vegetable  astringents,  as  in  the  official  preparations. 

Lime-water  is  also  employed  locally  as  an  enema  for  killing 
the  thread- worm,  and  as  a  vaginal  injection  in  leucorrhoea. 

2.    ACTION  ON  THE  BLOOD,  AND  ITS  USES. 

Lime  enters  the  circulation  in  very  small  quantities  only, 
and  appears  in  the  plasma  as  the  phosphate.  It  probably 
somewhat  increases  the  alkalinity  of  the  blood,  whence  part  of 
the  value  of  the  Calcareous  Waters  of  Bath  and  other  spas,  in 
gout  and  rheumatism. 

3.    SPECIFIC  ACTION  AND  USES. 

The  important  part  played  by  Calcium  as  a  constituent  of 
bones  has  suggested  its  use  as  a  specific  remedy  in  rickets, 
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fractures,  and  other  lesions  of  these  structures ;  and  the  Phos- 
phate and  Lime- Water  are  extensively  used  for  the  two  former 
conditions.  The  Phosphate  and  the  Chloride  have  been  recom- 
mended in  scrofulous  diseases  of  glands  and  phthisis,  to  pro- 
mote absorption,  or  possibly  induce  calcification ;  and  appa- 
rently with  some  reason.  Some  of  the  calcareous  mineral 
waters  appear  to  be  of  service  in  this  respect. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

The  greater  part  of  Calcium  or  its  salts  being  expelled  by 
the  bowel,  little  remains  to  be  excreted  by  the  kidneys.  An 
alkalising  effect  on  the  urine  can  scarcely  be  appreciated,  but 
they  are  certainly  diuretic  in  the  form  of  the  waters  of  Bath 
and  Wildungen,  which  are  ordered  in  gout  and  gravel. 

5.  ACTION  AND  USES  OF  THE  DIFFERENT  SALTS  OF  CALCIUM. 

Greta  in  its  various  forms  and  combinations,  Calcii  Carhonas 
Frcecipitata,  Liquor  Calcis,  and  Liquor  Calcis  Saceharatus, 
possess  the  general  actions  and  uses  of  Lime.  Calcii  Chloridum 
has  been  highly  recommended  as  a  specific  in  scrofulous  enlarge- 
ment of  glands ;  and  is  used  in  testing.  Calcii  Fhosphas  is  a 
specific  in  bone  diseases  and  scrofula.  Calx  Chlorinata  and  its 
derivates  are  media  for  supplying  chlorine,  and  used  accord- 
ingly. [See  page  121.)  Calcii  Hypophosphis  is  employed  as  a 
specific  in  tuberculosis  and  other  wasting  diseases  (page  106). 
In  the  remaining  preparations  the  action  of  the  Lime  or  Chalk 
is  comparatively  insignificant,  as  in  the  three  preparations  of 
Mercury  of  which  they  are  ingredients,  and  in  Antimonial 
Powder.  Calcii  Sulphas  is  used  ifor  surgical  and  pharmaceuti- 
cal purposes.  Calx  Sulphurata  is  used  in  suppuration,  in 
boils,  and  in  scrofulous  sores  (page  136). 

MAGNESIUM.    Magnesium.    Mg.  21 

All  the  official  salts  and  preparations  of  Magnesium 
are  derived  directly  or  indirectly  from"  the  Sulphate  : 

Magioiesii  Sulphas.  —  Sulphate  of  Magnesium. 
Epsom  Salt.  MgS04,7H20. 

Source. — Made  from  Magnesian  Limestone  (dolomite),  by 
solution  in  Sulphuric  Acid,  and  puri^cation. 

Characters. — Minute  colourless  rhombic  prisms,  with  a 
bitter  taste.  Solubility,  10  in  13  of  cold  water.  Lncompatible 
with  alkaline  carbonates,  lime-water,  acetate  of  lead,  and 
nitrate  of  silver.  Impurities. — Lime,  iron,  and  general  impu- 
rities.   Lose,  60  gr.  to  J  oz. 
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Preparations. 

a.  Enema  Magnesii  Sulphatis. — 1  oz.  to  15  fl.oz.  of 
Mucilage  of  Starch,  with  1  fl.oz.  of  Olive  Oil. 

b.  MisTURA  Sennje  Composita. — 1  oz.  in  5  fl.oz. 
See  Senna,  page  261. 

From  Magnesii  Sulphas  are  made  : 

c.  Magnesii  Carbonas  Ponderosa. — Heavy  Carho- 
nate  of  Magnesium.  (MgC03)3,Mg(HO)2,4H20. 

Source. — Made  by  mixing  strong  boiling  solutions  of 
Sulphate  of  Magnesium  and  Carbonate  of  Sodium,  eva- 
porating, purifying,  and  drying.  4MgS04  +  4Na2C03  + 
H20  =  3(MgC03),Mg(HO)2  +  4Na2S04  +  COg. 

Characters. — A  vs^hite  granular  pov/der,  compara- 
tively insoluble  in  water.  Incompatible  with  acids. 
Impurities. — Lime,  Sulphates.   Dose,  10  to  60  gr. 

Preparations. 

a.  Liquor  Magnesii  Carbonatis.  —  "Fluid 
Magnesia."    The  Carbonate  in  solution. 

Source. — Made  by  passing  an  excess  of  Carbonic 
Acid  gas  under  pressure  of  three  atmospheres 
through  Carbonate  of  Magnesium  (freshly  prepared 
from  MgS04  and  Na2C03)  and  Water. 

Character's. — A  clear  effervescing  fluid.  Con- 
tains nearly  10  gr.  of  the  Carbonate  in  1  fl.oz. 
Dose,  1  to  2  fl.oz. 

j3.  Liquor  Magnesii  Citratis.  Solution  of 
Citrate  of  Magnesium,  Mg32C6H507,14H20. 

Source. — To  a  solution  of  Carbonate  of  IMagne- 
sium.  Citric  Acid,  and  Syrup  of  Lemons  in  a  strong 
bottle,  add  Bicarbonate  of  Potassium ;  wire  down, 
and  shake. 

Characters. — A  clear  effervescing  fluid.  Dose, 
1  to  2  fl.oz. 

7.  Trochisci  Bismuthi. — 2^  gr.  in  each. 

From  Magnesii  Carbonas  Ponderosa  is  made  : 

Magnesia  Ponderosa.— Heavy  Magnesia. 
MgO. 

Source. — Made  by  heating  the  Heavy  Carbo- 
nate in  a  crucible  to  expel  the  COo- 

Characters.— A  white  powder,  compara^ 
lively  insoluble  in  water   (1  in  5,412  cold 
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water,  1  in  36,000  hot  water).  Incompatible 
with  acids.  Impurities. — Those  of  the  Carbo- 
nate.   Dose^  10  to  60  gr. 

d.  Magnesii  Carbonas  Levis.— Light  Carbonate  of 
Magnesium.  (MgC03)3^^Ig(HO)2,4H20. 

Source. — Made  like  Magnesii  Carbonas  Ponderosa, 
but  with  cold  dilute  solutions  ;  boiling  for  15  minutes  ; 
washing  and  drying. 

Characters. — A  very  light  white  powder,  proving 
microscopically  to  be  partly  amorphous,  with  prismatic 
crystals.  Soluble  in  2,493  parts  of  cold  water  ;  in  9,000 
parts  of  hot  water.  3J  times  the  bulk  of  the  Heavy 
Carbonate.    Dose,  10  to  60  gr. 

Magnesii  Carbonas  Levis  is  used  in  preparing  Vapor 
Olei  Pini  Sylvestris. 

Fro^n  Magnesii  Carbonas  Levis  is  made : 

Magnesia  Levis. — Light  Magnesia.  MgO. 

Source. — Made  by  heating  Light  Carbonate  of 
Magnesium  in  a  crucible  to  expel  the  COg. 

Characters. — A  white,  very  light  powder,  3|- 
times  the  bulk  of  Heavy  Magnesia ;  sparingly 
soluble  in  water.    Dose,  10  to  60  gr. 

Magnesia  Levis  or  Fonderosa  is  contained  in 
Pulvis  Rhei  Compositus  (6  parts  in  9). 

GENERAL  CHEMICAL  CHARACTERS  OF  MAGNESIUM  SALTS. 

The  soluble  salts  of  Magnesium  give  a  white  precipitate 
rwith  Ammonia  and  Sodium  Phosphate. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Fxternalhj,  Magnesium  has  no  action,  and  is  not  used. 

Internally,  Magnesium  is  a  valuable  means  of  decomposing 
'the  contents  of  the  stomach  and  intestines  under  various  cir- 
:cumstances  : 

(1)  The  Oxide  and  Carbonates  form  comparatively  in- 
soluble or  innocuous  compounds  with  the  mineral  acids,  oxalic 
lacid,  and  mercuric,  arsenical,  and  cupric  salts;  in  large 
[quantities  they  prevent  the  absorption  of  alkaloids  by  render- 
ing the  contents  of  the  stomach  alkaline  ;  whilst  the  Sulphate 
(•precipitates  insoluble  sulphates  of  lead  and  barium..  Magnesia 
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or  its  salts  may  therefore  be  employed  as  antidotes  in  cases  of 
poisoning  by  any  of  these  substances,  the  Oxide  being  preferred 
to  the  Carbonate,  so  as  to  prevent  the  evolution  of  carbonic 
acid,  and  care  being  taken  to  give  it  very  freely. 

(2)  By  a  similar  process  of  decomposition,  Magnesia 
neutralises  normal  or  excessive  acidity  in  the  stomach  and 
bowels,  and  is  itself  converted  into  the  chloride,  lactate,  and 
bicarbonate,  this  reaction  removing  irritant  acid,  and  forming 
salts  of  Magnesium  which  have  a  stimulant  or  purgative  action 
on  the  intestine.  The  Carbonate  yields  carbonic  acid,  which 
exerts  its  specific  action  on  the  stomach.  Both  substances  are 
therefore  employed  as  local  alkaline  remedies  in  acidity  of  the 
stomach  (heart-burn,  pyrosis,  etc),  given  with  Sal- Volatile, 
between  meals,  when  a  further  laxative  effect  is  desired. 

The  chloride,  bicarbonate,  or  lactate  formed  in  the  sto- 
mach, 'or  the  Sulphate  of  Magnesium  directly  given,  ha^dng 
reached  the  intestine,  are  very  slowly  absorbed,  and  if  in 
sufficient  quantity,  produce  very  marked  local  effects  as  saline 
purgatives,  the  Sulphate  being  hydragogue  in  its  action,  with 
little  stimulation  of  the  muscular  coat.  The  result  is  the  free 
evacuation  of  a  quantity  of  water  by  the  bowel,  and  with  it 
almost  the  whole  of  the  Magnesium.  Sulphate  of  Magnesium 
(Epsom  Salt)  is  our  most  common  saline  purgative,  in  the 
form  of  Mistura  Sennse  Composita ;  of  a  simple  solution  in 
Acid  Infusion  of  Eoses,  with  some  carminative  ;  and  of  several 
of  the  popular  aperient  waters,  such  as  Friedrichshall,  Piillna, 
Hunyadi  J&.nos,  of  all  of  which  it  is  an  important  constituent. 
Sulphate  of  Magnesium  is  a  mild,  painless,  non-nauseating 
purgative,  less  rapid  in  its  action  than  the  Sodium  salt ;  and 
may  be  used  to  complete  the  effect  of  purgative  pills  in  portal 
congestion,  in  chronic  constipation  as  an  habitual  laxative 
combined  with  other  salts  in  the  above-named  waters,  and  in 
feverish  attacks  with  loaded  bowels.  It  is  also  given  as  the 
Enema. 

Magnesia  and  the  Carbonates,  when  used  as  purgatives, 
are  chiefly  given  to  children  in  diarrha?a  with  foul  acid  stools, 
very  frequently  as  Pulvis  Ehei  Compositus  (Gregory's  Powder). 

In  small  doses  neither  salt  has  any  purgative  action  on 
the  bowel,  but  enters  the  blood. 

2.  ACTION  ON  THE  BLOOD,  AND  ITS  USES. 

>  Entering  the  circulation  as  the  chloride  or  lactate,  Magne- 
sia increases  the  alkalinity  of  the  plasma,  of  which  it  is  a 
normal  constituent,  and  helps  to  hold  in  solution  any  acid 
which  may  be  in  excess.  It  will  therefore  be  useful  in  chronic 
gout  and  rheumatism,  to  assist  the  more  powerful  alkalisers  of 
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the  blood  with  which  it  is  combined  in  the  waters  of  Ems, 
Baden-Baden,  Aix-les-Bains,  Carlsbad,  etc. 

3.  SPECIFIC  ACTION. 

Magnesia  taken  medicinally  does  not  exert  any  appre- 
ciable effect  upon  the  tissues  or  nutrition  generally.^  Although 
an  important  constituent  of  bone,  it  cannot  be  said  to  be  of 
any  value  in  rickets  or  other  diseases  in  which  the  osseous 
tissue  is  deficient  in  solid  mattQr. 

4.  KEMOTE  LOCAL  ACTION  AND  USES. 

When  Magnesia  does  not  purge,  it  is  excreted  chiefly  by 
the  kidneys,  rendering  the  urine  more  abundant  and  less  acid, 
and  dissolving  uric  acid.  Its  diuretic  effect  contributes  to  the 
value  of  Magnesia  waters  in  gout  and  gravel. 

BAEITJM.    Barium.    Ba.  137. 

This  metal  is  introduced  into  the  Appendix  of  the 
Phai-macopceia  for  testing  purposes  only,  but  may  also 
be  given  medicinally. 

Chloride  of  Barium.  BaCl2,2H20. 

Characters. — Colourless  translucent  tables.  Dose^  ^  to  2  gr. 
Solution  of  Chloride  of  Barium,  1  in  10. 

GENERAL  CHEMICAL  CHARACTERS  OF  BARIUM  SALTS. 

Salts  of  Barium  give  an  insoluble  white  precipitate  with 
Sulphuric  Acid,  or  any  sulphate. 


ACTION  AND  USES. 

In  the  lower  animals  the  Salts  of  Barium  greatly  disturb 
the  blood  pressure,  first  increasing  it  apparently  through  the 
heart,  which  is  arrested  in  systole,  and  greatly  lowering  it  before 
death.  The  Chloride  has  accordingly  been  recommended  in 
aneurysm.  In  animals.  Barium  also  affects  the  central  nervous 
system,  and  through  it  the  muscles  of  the  bowels,  bladder, 
vessels,  and  limbs,  causing  purgation,  urination,  spasms,  and 
convulsions  ending  in  paralysis.  The  empirical  use  formerly 
made  of  the  metal  in  chronic  nervous  diseases  and  in  glandular 
enlargements  may  possibly  be  explained  by  these  effects. 
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CERIUM.    Cerium.    Ce.  92. 

Only  one  salt  of  this  metal  is  official. 

Cerii  Oxalas.— Oxalate  of  Cerium.  CeC.p4,3H20. 

Source. — JNIade  by  precipitating  a  solution  of  Oxalate  of 
Ammonium  with,  a  soluble  salt  of  Cerium. 

Characters. — A  white  granular  powder;  insoluble  in  water. 
Impurities. — Alumina ;  detected  by  its  solution  in  potash  giving 
precipitate  with  NH4CL  Other  oxalates  {e.g.  of  lanthanimi  and 
didymium),  the  ash  of  which  effervesces  with  boiling  HCl. 

Dose. — 1  to  2  gr.,  or  more. 


ACTION  AND  USES. 

Nothing  is  definitely  known  about  the  physiological  action 
of  Cerium.  It  is  given  with  benefit  in  vomiting,  acid  dyspepsia, 
and  heart-burn,  especially  when  they  occur  in  pregnancy ;  and 
has  been  credited  with  good  effects  in  chi'onic  nervous  diseases, 
such  as  epilepsy  and  chorea. 


GROUP  11. 

THE  METALS. 

The  metallic  elements  officially  recognised  fall 
naturally  into  several  Sub- Groups,  according  to  their 
action  and  uses  :  1.  Plumbum,  Argentum,  Zincum, 
Cuprum,  and  Aluminium.  2.  Ferrum  and  Manga- 
nesium.  3.  Hydrargyrum.  4.  Phosphorus,  Arseni- 
um,  Antimonium,  and  Bismuth  am.  Phosphorus, 
although  a  non-metallic  element,  is  included  here,  be- 
cause very  closely  allied  pharmacologically  with  Anti- 
mony and  Arsenic.  

Sub-Group  1. 

Plumbum,  Argentum,  Zincum,  Cuprum,  Aluminium. 

PLUMBUM.    Lead.    Pb.  207. 

There  are  three  official  sources  of  the  salts  and 
preparations  of  Lead  contained  in  the  Pharmacopoeia, 
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namely  :  (1)  the  Oxide,  (2)  the  Carbonate,  and  (3)  the 
Nitrate. 

1,  Plumbi  Oxidum.— Oxide  of  Lead.  Litharge. 
IPbO. 

Source. — Made  by  roasting  lead  in  a  current  of  air.  Pb  +  O 
:=PbO. 

Characters. — Heavy  scales  of  a  pale  brick  red  colour. 
^  Soluble  in  nitric  and  acetic  acids ;  insoluble  in  water.  Impuri- 
( ties. — Copper,  iron,  and  carbonates. 

Preparations. 

Emplastrum  Plumbi. — Lead  Plaster  ;  Lead  Soap ; 
Oleate  of  Lead.  1  of  Oxide  boiled  in  2  of  Olive  Oil  and 
1  of  Water.  3PbO  +  SHgO  +  2(C3H53Ci8H3302),  (Oleate 
of  Glyceryl  in  OHve  Oil)  =  3(Pb2Ci8H3302;;  Oleate  of 
Lead  +  2(C3H53HO),  Glycerine. 

PlumlDi  Oxidum  or  its  Emplastrum  is  also  contained 
in  Emplastra  Ferri,  Galbani,  Hydrargyri,  Plumbi  lodidi, 
Resinee,  and  Saponis. 

From  Flumhi  Oxidum  is  made  : 

Plumbi  Acetas. — Acetate  of  Lead.  "Sugar  of 
Lead."  Pb(C2H302)2,3H20. 

Source.  —  Made  by  beating  Oxide  of  Lead  in 
Acetic  Acid  and  Water,  and  crystallising.  PbO  + 
2HC2H3O2  +  2H2O  =  Pb(C2H302)2,3H20. 

Characters. — White  spongy -looking  masses  of  inter- 
laced acicular  crystals,  slightly  efflorescent,  having  an 
acetous  odour  and  a  sweet  astringent  taste.  Soluhility, 
10  in  25  of  water,  yielding  a  slightly  acid  solution. 
Incompatibles. — Hard  water,  mineral  acids  and  salts,  vege- 
table acids,  alkalies,  Hme-water,  iodide  of  potassium,  all 
vegetable  astringents,  preparations  of  opium,  albuminous 
liquids.  Impurity. — Carbonate,  detected  by  turbidity  of 
aqueous  solution.    Dose,  1  to  4  gr. 

Preparations. 

a.  PiLULA  Plumbi  cum  Opio.  —  Acetate  of 
Lead,  6  ;  Opium,  1 ;  Confection  of  Roses,  1.  1  of 
Opium  in  8.    JDose,  3  to  5  gr. 

b.  SupposiToniA  Plumbi  Composita. — Acetate 
of  Lead,  36  ;  Opium,  12 ;  Oil  of  Theobroma,  132 ;  in 
12  suppositories.    1  gr.  of  Opium  in  each. 
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c.  Unguentum  Plumbi  Acetatis.— 12  gr,  to 
1  oz.  of  Benzoated  Lard. 

From  Plumhi  Acetas  are  made  : 

a.  Liquor  Plumbi  Subacetatis.—"  Goulard 
Extract."    V\0{G^2,02)2  dissolved  in  water. 

Source. — Made  by  boiling  Acetate  of  Lead, 
5,  and  Oxide  of  Lead,  3J,  in  Water,  20 ;  and 
filtering.  PbO  +  Pb2C2H302=  Pb20(C2H302)2. 

Characters. — A  dense,  clear,  colourless  liquid, 
with  a  sweet  astringent  taste  and  alkaline  reac- 
tion. Sp.  gr.  1  -275.  Contains  24  per  cent,  of 
Subacetate  of  Lead. 

Preparation. 
Liquor  Plumbi  Subacetatis  Dilutus. 
"  Goulard  Water."  Solution  of  Subacetate 
of  Lead,  1 ;  Rectified  Spirit,  1 ;  Water,  78. 

)8.  Glycerinum  Plumbi  Subacetatis. 

Source. — Made  by  boiling  together  Acetate 
of  Lead,  5 ;  Oxide  of  Lead,  3^ ;  Glycerine,  20  ; 
and  Water,  12. 

Preparation, 
Unguentum  Glycerini  Plumbi  Sub- 
acetatis.— 4|-,  melted  with  18  of  Soft,  and 
6  of  Hard,  Paraflfin. 

2.  Plumbi  Carbonas.— Carbonate  of  Lead.  "White 
Lead."  A  mixture  of  Carbonate  and  Hydrate.  2(PbC03),Pb2HO. 

Source. — Made  by  exposing  Lead  to  the  vapour  of  Acetic 
Acid,  and  at  the  same  time  to  air  loaded  with  Carbonic  Acid 
Gas  from  spent  tan.  6Pb  +  6HC2H3O0  +  3O2  (air)  +  2C02= 
2(PbC03),Pb2HO  +  2H2O  +  3(Pb2C2H302)  (residual  acetate, 
which  again  becomes  oxydised,  the  process  being  continuous). 

Characters. — A  soft,  heavy,  white  powder.  Insoluble  in 
water;  soluble  in  diluted  acetic  acid.    Impurity. — Lime. 

Preparation. 

Unguentum  Plumbi  Carbonatis. — 1  to  7  of  Simple 
Ointment. 

3.  Plumbi  Nitras.— Nitrate  of  Lead.   Pb(]Sr03)2.  _ 
Source. — Made  by  dissolving  Lead  in  boiling  Nitric  Acid 

slightly  diluted,  and  crystallising  out.    PbO  -f  2HNO3  = 

Pb(N03)2  +  H2O. 

Characters.  —  Colourless  octahedral  crystals,  of  sweetish 
astringent  taste  ;  soluble  in  water  and  in  alcohol. 
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From  Flumhi  Nitras  is  made  : 

Plumbi  lodidum. — Iodide  of  Lead.  Pbl2. 

Source. — Made  by  mixing  solutions  of  Nitrate  of 
Lead  and  Iodide  of  Potassium  ;  washing  and  drying  the 
precipitate.    Pb(N03)2  +  2KI      Pbis  -h  2KNO3. 

Characters. — A  bright  yellow  powder  or  crystalline 
scales ;  tasteless ;  odourless ;  readily  soluble  in  boiling 
water,  falling  out  as  brilliant  crystalline  scales  when  the 
solution  cools. 

Preparations. 

a.  Emplastrum  Plumbi  Iodidi. — 1  in  10  with 
Lead  Plaster  and  Eesin. 

b.  Unguentum  Plumbi  Iodidi. — 1  to  7  of 
Simple  Ointment. 

GENERAL  CHEMICAL  CHARACTERS  OF  PLUMBIC  SALTS. 

Salts  of  Lead  give  a  black  precipitate  with  H2S  ;  a  white 
precipitate  with  Alkaline  Carbonates,  and  also  with  Diluted 
3^2804  ;  and  a  yeUow  precipitate  with  Kl. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Lead  salts  act  readily  upon  wounds,  ulcers, 
:ind  exposed  mucous  membranes  :  (1)  precipitating  the  albumi- 
10  us  fluids  which  cover  their  surface,  or  are  flowing  from  them 
•is  a  discharge :  (2)  coagulating  the  protoplasm  of  the  young 
'•-ells  of  the  superficial  layers  ;  (3)  actively  contracting  the  small 
irteries  and  veins  of  the  part,    thus   diminishing  or  even 
rresting  the  circulation  within  them,  and  preventing  the 
ape  of  the  plasma  and  blood  cells  through  their  walls ; 
whilst  (4)  the  nerves  are  probably  also  depressed.  These 
iffects  are  called,  as  a  whole,  astringent,  antiphlogistic,  and 
e.edative.    The  Solutions  of  the  Subacetate  are  much  employed 
-8  applications  to  ulcers,  as  injections  for  chronic  inflamma- 
ory  discharges  from  the  vagina,  urethra,  ear,  etc. ;  or  the  Car- 
iiate  may  be  dusted  upon  ulcers,  or  used  as  Ointment.  The 
5trong  Solution  of  the  Subacetate  is  a  powerful  irritant,  causing 
)ain  and  reaction,  and  is  rarely  used  undiluted.    The  Nitrate 
s  stimulant  or  even  caustic,  and  is  applied  to  syphilitic  onychia 
-nd  chapped  nipples.    The  Iodide,  in  the  form  of  the  XJngu- 
ntum,  may  be  rubbed  into  enlarged  joints,  glandular  swel- 
I  ings  and  nodes,  to  produce  its  absorbent  effect,  which  is  chiefly 
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referable  to  the  Iodine.  "V^^en  applied  as  an  ointment,  Lead 
may  certainly  enter  the  circulation,  probably  in  consequence  of 
decomposition  ;  and  the  specific  effects  of  the  metal  presently  to 
be  described  may  arise  in  this  way.  By  the  unbroken  skin 
Lead  is  said  not  to  be  absorbed ;  yet  the  Subacetate  is  of  un- 
questionable value  in  the  treatment  of  contusions  and  super- 
ficial inflammations,  such  as  erysipelas,  probably  from  its 
astringent  action  on  the  blood-vessels.  In  the  same  form,  or 
as  the  Ointment  of  the  Subacetate,  it  relieves  itching. 

Internally. — The  local  action  of  Lead  is  first  appreciated  in 
the  mouth  as  a  peculiar  astringent  taste,  with  a  sharp  sweet- 
ness in  the  case  of  the  Acetate.  On'the  mucous  membrane  of 
the  throat  it  acts  in  the  manner  already  described :  coagulating 
the  mucus,  producing  an  astringent  effect  on  the  cells  and 
vessels  of  the  part,  and  causing  a  sensation  of  dryness.  If 
inflammation  be  present  it  is  rapidly  controlled ;  and  the  Sub- 
acetate, either  painted  on  in  the  form  of  the  strong  Solution,  or 
as  a  gargle  formed  of  the  Diluted  Solution,  is  an  efl&cacious 
remedy  for  tonsillitis. 

The  local  action  of  Lead  is  continued  in  the  stomach  and 
intestine:  it  diminishes  the  secretions,  contracts  the  vessels, 
and  arrests  or  retards  the  peristaltic  movements ;  whilst  it  is 
itself  converted  into  an  albuminate  by  the  fluids  which  it  en- 
counters. The  Acetate  is  accordingly  given,  with  or  without 
Opium,  to  arrest  hsematemesis  ;  and  it  is  one  of  the  most  certain 
drugs  in  the  treatment  of  obstinate  diarrhoea,  especially  if 
ulceration  be  present  and  hsemorrhage  threatening,  as  in 
typhoid  fever  (where  it  may  be  advantageously  combined  with 
Opium),  and  in  tuberculosis  of  the  bowels. 

2.  ACTION  IN  THE  BLOOD. 

Lead  quickly  enters  the  blood  as  albuminate,  but  passes 
very  rapidly  through  it,  and  cannot  be  found  in  it  even  after 
large  doses.  If  Lead  be  given  for  some  time,  the  blood  becomes 
more  watery,  and  the  red  corpuscles  fewer  in  number. 

3.  SPECIFIC  ACTION. 

All  the  tissues  take  up  Lead  freely  from  the  blood,  and 
retain  it  obstinately  as  albuminate.  The  central  nervous 
system  is  an  important  seat  of  its  deposit,  whilst  it  is  even 
more  abundant  in  the  kidneys  and  liver  as  the  channels  of  its 
escape,  and  in  the  bones  from  the  sluggishness  of  their  meta- 
bolism. Thus  combined  with  the  active  cells  of  the  body,  Lead 
after  a  time  sets  up  a  series  of  sjonptoms  known  as  "  plumbism." 
These  are  pathological,  not  physiological,  effects,  and  may  be 
briefly  said  to  take  the  form  of  dyspepsia,  constipation,  and 
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colic  ;  a  full,  tense,  and  infrequent  pulse,  with  increased  cardiac , 
action  ;   disturbances  of  the  urinary  flow ;   neuralgic  pains  ; 
tremors,  followed  by  paralysis,  of  the  muscles,  chiefly  affecting 
the  extensors  of  the  wrist ;  and  finally  anaemia,  dropsy,  and 
emaciation. 

These  symptoms  and  the  results  obtained  by  experiments 
on  animals  have  been  variously  interpreted.  Some  authorities 
refer  them  to  an  irritant  action  of  Lead  on  the  involuntary 
muscular  fibre  of  the  stomach,  bowels,  and  blood-vessels,  similar 
to  its  astringent  local  effects,  whence  muscular  contractions, 
painful  spasms,  narrowing  of  the  vessels,  and  finally  paralysis 
and  other  phenomena  of  exhaustion.  Other  pharmacologists 
contend  that  Lead  acts  primarily  on  the  central  nervous 
system  and  nerves,  and  only  secondarily  on  the  muscles,  vessels, 
etc.  Its  remarkable  effect  in  raising  the  blood  pressure  has 
been  referred  to  irritation  of  the  splanchnics,  and  consequent 
narrowing  of  the  abdominal  vessels ;  that  is,  to  increased 
peripheral  resistance.      The  increased  blood  pressure  is  the 

« cause  of  the  infrequent  powerful  cardiac  action,  and  to  some 

•  extent  of  the  urinary  disturbances. 

4.  SPECIFIC  USES. 

The  specific  action  of  Lead  is  turned  to  important  uses. 
"  It  is  a  powerful  hsemostatic,  used  in  bleeding  from  the  stomach 
and  bowel,  as  we  have  said,  and  also  from  the  lungs,  Opium 
being  advantageously  combined  with  it  to  ensure  mental  and 
bodily  rest,  as  the  Compound  Pill  or  Suppository,  or  as  Acetate 
of  Lead,  Acetate  of  Morphine,  and  Acetic  Acid.  Its  use  in 
diarrhoea  is  also  partly  referable  to  its  specific  action. 

5.  REMOTE  LOCAL  ACTION  AND  USES. 

Lead  is  slowly  excreted  in  the  bile,  urine,  sweat,  and  milk. 
In  the  bowel,  the  portion  that  has  been  excreted  by  the  liver  is 
reabsorbed,  is  again  excreted,  and  finally  escapes  in  the  faeces, 
as  the  black  sulphide.  In  passing  through  the  kidneys.  Lead 
diminishes  the  excretion  of  uric  acid.  It  is  used  as  a  haemo- 
static in  renal  haemorrhage;  more  rarely  in  bronchorrhoea 
and  in  profuse  sweating. 

6.  ACTION  AND  USES  OP  THE  DIFFEHENT  SALTS  OF  LEAD. 

The  special  action  and  uses  of  the  different  preparations 
of  Lead  are  as  follows :  The  Acetate  is  the  only  salt  given 
internally.  The  Solutiom  of  the  Subacetate  are  the  only  liquid 
preparations  of  the  metal,  and  are  used  extei-nally  in  lotions 
injections,  collyria,  etc.,  as  well  as  in  the  form  of  the  Ointment. 
Ihe  Oxide  IS  made  into  EmjJlastrum  jPlumbi,  the  basis  of  almost 
F— 8 
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all  plasters.  The  IS  Urate  is  used  as  a  local  stimulant  or  eschar- 
otic  ;  and  pharmaceutically  to  obtain  the  Iodide.  The  latter 
possesses,  as  already  described,  absorptive  powers,  by  virtue 
of  the  Iodine,  an  effect  which  the  Lead  probably  promotes. 
Plumbi  Carbonas  is  applied,  in  powder  or  as  the  Ointment,  for 
astringent  purposes,  to  ulcers  and  inflamed  surfaces. 

ARGENTUM.    Silver.    Ag.  108. 

Two  salts  of  Silver  are  official,  the  Nitrate  and 
the  Oxide,  as  well  as  the  metal  itself. 

Arg^entiim  Purificatum.— Eefined  Silver.  Pure 
Metallic  Silver. 

Impurities. — Lead  and  copper. 

From  Argentum  Purijicatum  is  made  : . 

Argenti  Nitras. — Nitrate  of  Silver.    Lunar  Caustic. 

AgNOg. 

Source. — Made  by  dissolving  Silver,  by  the  aid  of 
heat,  in  diluted  Nitric  Acid  ;  evaporating ;  and  crystallis- 
ing, or  pouring  the  fused  salt  into  moulds.  To  form 
Toughened  Nitrate  of  Silver,  5  parts  of  KNO3  are  added 
to  95  parts  of  the  AgNOg  before  fusion.  Characters. — 
Colourless,  tabular,  right  rhombic  prisms,  or  white 
cylindrical  rods.  Solubility^  2  in  1  of  water;  1  in  15  of 
spirit.  Incompatibles. — Alkalies  and  their  carbonates, 
chlorides,  acids  (except  nitric  and  acetic),  iodide  of 
potassium,  solutions  of  arsenic,  and  astringent  in- 
fusions. Impurities. — Other  nitrates,  detected  by  evapo- 
ration of  filtrate  after  precipitation  with  HCl.  Dose. — 
\to  \  gr.  in  pill,  or  with  Diluted  Nitric  Acid. 

From  Argenti  Nitras  are  made : 

a.  Argenti  et  Potassii  Nitras.  — Mitigated 
Caustic. 

Source.  —  Made  by  fusing  together  one  part  of 
Nitrate  of  Silver  and  two  of  Nitrate  of  Potassium, 
and  pouring  the  product  into  moulds. 

Characters. — White  or  greyish- white  cylindrical 
rods  or  cones;  freely  soluble  in  distilled  water, 
sparingly  in  spirit. 

b.  Argenti  Oxidum.— Oxide  of  Silver.  Ag^O. 
Source. — Made  by  precipitating  a  solution  of 

Nitrate  of  Silver  with  Lime- Water,  and  washing. 
2AgN03  +  Ca2H0  =  AggO  -f  Ca2N03  +  HjO. 
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Characters— An  olive-brown  powder;  slightly- 
soluble  in  water.  Incompatible  with  creasote  or 
chlorides,  with  which  it  forms  an  explosive  sub- 
stance. Impurities. — Metallic  silver  ;  evolving  gas 
with  nitric  acid.    Dose,  J  to  2  gr.  in  pill. 

GENERAL  CHEMICAL  CHARACTERS  OF  ARGENTIC  SALTS. 

Salts  of  Silver  give  a  black  precipitate  with  HoS ;  a  white 
curdy  precipitate  with  HCl,  blackening  on  exposure  to  light. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externallij. — In  the  form  of  the  solid  pencil,  Nitrate  of 
Silver  is  a  caustic,  causing  destruction,  with  deep  staining  of 
the  superficial  layers,  acute  pain,  inflammation  of  the  deeper 
layers,  separation  of  the  part  as  a  slough,  and  then  rapid  heal- 
ing. XJnhke  Potash,  its  effects  are  limited  to  the  area  of  appli- 
cation. On  this  account  it  is  the  best  caustic  for  ordinary  use, 
and  may  be  employed  to  destroy  the  affected  part  in  bites  of 
dogs  and  venomous  animals,  and  in  post-mortem  wounds,  or  to 
remove  small  growths,  especially  lupus. 

Solutions  of  the  Nitrate,  when  applied  to  the  broken  skin 
or  a  mucous  membrane,  exert  much  the  same  action  as  Lead, 
but  in  a  greater  degree:  precipitating  the  albumins  and  the 
chlorides  of  the  plasma  or  discharge ;  coagulating  the  proto- 
plasm of  the  young  cells  of  the  part ;  causing  active  contraction 
of  the  arteries,  veins,  and  capillaries  ;  and  very  rapidly  coagu- 
lating the  blood  both  within  and  without  them.  Nitrate  of 
Silver,  or  Mitigated  Caustic,  is  the  best  of  all  local  antiphlo- 
gistics,  controlling  the  exudation,  growth,  and  vascular  dis- 
turbance of  the  inflammatory  process.  It  is  employed  to  touch 
callous  and  weak  ulcers,  including  bed-sores  ;  in  diseases  of 
the  eye,  such  as  ophthalmia  and  granular  lids;  and,  as  an 
injection,  to  wash  inflamed  surfaces,  for  example,  the  urethra, 
vagina,  os  uteri,  and  bladder.  Solid  caustic  is  an  excellent 
haemostatic  in  bleeding  from  leech-bites.  A  weak  solution  is 
used  to  harden  the  skin  in  threatening  bed-sores. 

Internally. — In  the  mouth.  Silver  meets  with  chlorides 
and  albuminous  fluids,  combines  with  these,  and  acts  on  the 
surface  of  the  mucous  membrane  as  it  does  on  the  skin.  It  is 
a  useful  remedy  in  inflammation  of  the  tonsils  and  pharynx, 
whether  applied  in  the  solid  form  as  an  antiphlogistic  in  acute 
cases,  or  in  solution  as  an  astringent  in  relaxed,  chronic  states. 
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Reaching  the  stomach,  Nitrate  of  Silver  is  decomposed  by 
the  hydrochloric  acid  and  mucus,  and  cannot  act  as  an  irritant 
upon  the  mucous  membrane  unless  given  in  poisonous  doses. 
Its  use  in  ulcers  of  the  stomach  must  therefore  be  questioned. 
When  given  per  rectum  for  ulceration  of  the  bowels  it  certainly 
possesses  more  action. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  ACTION  AND  USES,  AND 
REMOTE  LOCAL  ACTION, 

Silver  slowly  enters  the  blood  as  albuminate,  or  is  absorbed 
as  the  pure  metal  by  the  lacteals,  after  the  manner  of  fat.  It 
has  no  obvious  effect  on  the  blood. 

Silver  becomes  locked  up,  in  the  metallic  form,  in  all  the 
connective  tissues  of  the  body,  staining  exposed  parts  a  dusky 
black-brown,  incapable  of  removal.  It  probably,  therefore, 
remains  inert  within  the  body ;  but  some  authorities  believe 
that  it  affects  the  nervous  tissues,  and  recommend  it  in  epilepsy, 
chorea,  and  locomotor  ataxy.  The  permanent  unsightly  dis- 
coloration of  the  skin  is  a  serious  objection  to  its  employment. 

Although  Silver  once  admitted  to  the  tissues  is  not  ex- 
creted, a  certain  amount  has  been  found  in  the  urine ;  and  a 
proportion  always  passes  through  the  bowels  unabsorbed, 
appearing  in  the  feeces  as  sulphide. 

ACTION  AND  USES  OF  THE  DIFFERENT  SALTS  OF  SILVER. 

The  Nitrate  is  almost  invariably  used  both  externally  and 
internally ;  but  the  Nitrate  of  Silver  and  Potassium  must  bo 
substituted  in  diseases  of  the  eye.  The  Oxide  is  less  irritant, 
and  is  chiefly  given  internally,  in  the  form  of  pill. 

ZINCUM.    Zinc.    Zn.  65. 

There  are  two  primary  sources  of  the  official  salts 
and  preparations  of  Zinc,  namely  :  (1)  the  metal ;  and 
(2)  Calamine,  the  native  Carbonate. 

1.  ZillCUIIl. — Zinc  of  Commerce. 
Source. — Obtained  by  roasting  the  native  Sulphide  or  Car- 
bonate, and  reducing  the  resulting  oxide  with  Charcoal. 
Characters. — A  bluish-white  metal. 

From  Zincum  is  made : 

Zincum  Granulatum. — Made  by  fusing  Zinc,  and 
pouring  it  into  cold  water. 
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From  Zineum  Granulakm  are  made  : 

1.  Zinci  Chloridum. — Chloride  of  Zinc.  ZnCl2. 
Source. — Made  by  (1)  dissolving  Granulated 

Zinc  in  diluted  Hydrocliloric  Acid,  and  boil- 
ing ;  then  adding  in  succession  (2)  Chlorine 
Water,  and  (3)  Carbonate  of  Zinc,  to  precipitate 
iron  or  lead  present  as  impurities ;  filtering,  eva- 
porating, and  pouring  into  moulds.  (1)  Zd2  + 
4HC1  =  2ZnCl9  +  2H2.  (2)  2FeCl2  +  Clg^:  re2Cl6. 
(3)  FeaCle  +  3ZnC03  +  3H2O  z^FegGHO  +  3ZnCl2 
-f  3CO2.  Also  PbCla  +  CI2  +  2ZnC03i==:Pb02  + 
2ZnCl2  +  2CO2. 

Characters.  —  Colourless  rods  or  tablets,  very 
deliquescent,  and  caustic.  Solubility,  10  in  4  of 
water,  freely  in  spirit  and  ether.  Impurities. — Sul- 
phates, iron,  and  calcium. 

2.  Liquor  Zinci  Chloridi. 

Source. — Made  as  above,  with  partial  evapora- 
tion. 

Characters. — Colourless,  with  sweetish  astrin- 
gent taste.    Contains  366  gr.  in  1  fl.oz. 

3.  Zinci  Sulphas.— Sulphate  of  Zinc.  ZnSOj, 
7H2O. 

Source. — Made  from  Zinc  and  Sulphuric  Acid, 
like  the  Chloride,  with  similar  precautions,  but  crys- 
talHsing.  (1)  Zug  +  2H0SO4  =  2ZnS04.  +  2Ho ; 
and  (2)  2FeS04  +  ©12  +  3ZnC03=  2ZnS04  +  ZnCL 
+  Fe^Os  -f  3CO2. 

Characters. — Minute  colourless  prisms,  with  a  . 
metallic  styptic  taste.  Solubility,  10  in  7  of  water ; 
insoluble  in  spiiit.    Impurities.— Iron,  lead,  copper, 
arsenic. 

Dose.— I  to  3  gr.  as  a  tonic ;  10  to  30  gr.  as 
an  emetic. 

From  Zinci  Sulphas  are  made  : 

a.  Zinci  Carbonas. — Carbonate  of  Zinc 
ZnC03(Zn2HO)2,H20. 

Source. — Made  by  decomposing  a  solution 
of  Sulphate  of  Zinc  with  a  solution  of  Car- 
bonate of  Sodium,  boiling  for  15  minutes; 
washing  the  precipitate  with  boiling  water' 
and  drying.  'iZn^O,^  2H2O  +  SNaaCO.  = 
ZnC03(Zn2HO)2  +  2CO2 -f  3Na2S04. 
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Characters. — A  white,  tasteless,  inodorous 
powder,  insoluble  in  water.  An  imjjure  carbo- 
nate. Impurities. — Sulphates,  chlorides,  copper. 

Frotn  Zinci  Carbonas  are  made  : 

a.  Zinci  Oxidum.  —  Oxide  of  Zinc. 
ZnO. 

Source. — Made  by  heating  the  Carbo- 
nate. ZnC03(Zn2HO)2,H20  3ZnO  -f 
3H2O  +  CO2. 

Characters.  —  A  soft,  nearly  white, 
tasteless  and  inodorous  powder,  insoluble 
in  water.  Impurities. — The  carbonate ; 
effervescing  with  acids.  Also  its  impuri- 
ties.   DosCf  2  to  10  gr. 

Freparation. 

TJnguentum  Zinci. — 1  to  5|  of 
Benzoated  Lard. 

From  Zinci  Oxidum  are  made  : 

i.  Oleatum  Zinci.  —  Oleate  of 
Zinc.  Zn2Ci8H3302. 

Source. — Made  by  heating  1  of 
the  Oxide  with  9  of  Oleic  Acid.  ZnO 
+  2HCi8H3302=Zn2Ci8H3302  +  HoO. 

Characters. — A  light  brown,  olea- 
ginous, semisolid  substance,  having  a 
slight  smell  of  Oleic  Acid. 

Preparation. 
TJnguentum  Zinci  Oleati.  —  1, 
with  1  of  Soft  Paraffin. 

ii.  Zinci  Sulphocarbolas.  —  See 

Acidtm  Carbolicum,  page  188. 

)8.  Zinci  Acetas.  —  Acetate  of  Zinc. 
Zn(C2H302)2,2H20. 

Source.  —  Made  by  dissolving  Carbonate 
of  Zinc  in  Acetic  Acid  and  Water ;  boiling ; 
and  crystallising.  ZnC03(Zn2HO)2,H20 
+  6C2H4O2  =  3Zn(C2H302)2  +  6H2O  -I- 
CO2. 

Characters. — Thin,  translucent,  colour- 
less crystalline  plates,  of  a  pearly  lustre ; 
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with  sharp,  unpleasant  taste.  Soluhilityy 
10  in  25  of  water.  Impurities. — Those  of 
the  Carbonate.  Dose.— I  to  2  gr.  as  a 
tonic ;  10  to  20  gr.  as  an  emetic. 

Zinci  Carhonas  is  also  used  in  making  : 
Zinci  Chloridum  and  Zinci  Sulphas. 

b.  Zinci  Valerianas. — ^Valerianate  of  Zinc. 
See  Valerianae  Mhizoma,  page  304. 

2.  Calamina  Prseparata.— Prepared  Calamine. 

Source. — Native  Carbonate  of  Zinc,  calcined,  powdered, 
and  freed  from  gritty  particles  by  elutriation . 

Characters. — A  buff  powder,  almost  entirely  soluble  in 
acids. 

Freparation. 

TJnguentum  Calaminje. — 1  to  5  of  Benzoated  Lard. 

GENERAL  CHEMICAL  CHARACTEBS  OP  ZINC  SALTS. 

Salts  of  Zinc  give  a  white  precipitate  with  (NH4)2S,  in- 
soluble in  excess  ;  a  white  precipitate  with  Ammonium  Carbo- 
nate, soluble  in  excess. 

Incompatihles  of  Zinc  Salts  in  General. 
Alkalies  and  their  carbonates,  lime-water,  acetate  of  lead, 
nitrate  of  silver,  astringent  vegetable  infusions  or  decoctions, 
and  milk. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — The  salts  of  Zinc  closely  resemble  in  their 
action  the  salts  of  Lead,  Silver,  and  Copper,  being  caustic  in 
their  stronger  forms,  astringent  or  antiphlogistic  in  their 
weaker  forms.  Zinc  presents  every  degree  of  this  action,  ac- 
cording to  the  salt  employed,  that  is,  probably  according  to  the 
solubility  and  diffusion  power  of  the  particular  combination  of 
the  metal.  Thus  the  Chloride,  which  is  highly  deliquescent, 
penetrates  the  tissues,  and  is  a  powerful  escharotic,  causing 
destruction  of  the  part,  with  severe  pain,  separation  of  a 
slough,  and  subsequent  healing.  It  is  employed  to  destroy 
morbid  growths,  chronic  ulcers,  and  gangrenous  parts,  in  the 
form  of  a  paste  or  solid  arrows  made  with  plaster  of  Paris  or 
flour,  or  as  a  strong  solution.    The  Sulphate  and  Acetate  havo 
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less  aflSnity  for  water,  and  are  much  less  powerful  than  the 
Chloride.  When  applied  to  the  broken  skin,  an  ulcer,  or  an 
exposed  mucous  surface,  they  precipitate  the  albuminous  juices 
or  secretions,  coagulate  the  protoplasm  of  the  upper  layers  of 
growing  cells,  and  indirectly  cause  contraction  of  the  vessels, 
though  less  than  Silver  and  Lead.  The  Sulphate  of  Zinc  is  the 
most  common  of  all  applications  for  healing  ulcers  and  wounds, 
limiting  the  amount  of  discharge,  checking  excessive  or  "  weak  " 
growth,  and  modifying  the  intensity  of  the  inflammatory  pro- 
cess with  which  the  healing  is  associated.  A  solution  of  this 
salt  is  the  basis  of  the  ordinary  "  Red  Lotion  "  of  many  hospital 
pharmacopoeias ;  and  other  weak  solutions  of  the  same  may  be 
employed  as  a  wash  or  injection  for  the  eyes,  urethra,  vagina, 
and  other  accessible  mucous  tracts.  The  Oxide,  Oleate,  Car- 
bonate, and  Calamine,  act  locally  as  mild  astringents  in  inflamed 
conditions  of  the  superficial  layers  of  the  skin  such  as  eczema, 
controlling  exudation  and  hyperaemia,  and  protecting  the  parts 
from  the  air.  Being  insoluble  in  water,  they  are  applied  in  the 
form  either  of  powder  or  ointment.  The  value  of  preparations 
of  Zinc  is  referable  in  part  to  their  powerfully  disinfectant 
properties,  a  lotion  of  the  Chloride  (40  gr.  to  1  fl.oz.  of  Water) 
preventing  decomposition  for  several  days. 

Internally,  the  local  action  of  Zinc  corresponds.  It  is  but 
little  used  in  the  mouth  or  throat,  but  its  effect  on  the  stomach 
as  a  local  irritant  furnishes  us  with  the  most  familiar  of  our 
direct  emetics.  Sulphate  of  Zinc,  in  doses  of  20  grains,  causes 
rapid  and  complete  vomiting,  attended  by  less  immediate  de- 
pression and  less  subsequent  nausea  than  Antimony  and 
Ipecacuanha.  It  is  much  employed  in  narcotic  poisoning ; 
more  rarely  in  croup,  diphtheria,  and  phthisis,  to  clear  the  air 
passages  ;  or  even  to  empty  the  stomach  in  painful  dyspepsia. 
The  Oxide  on  reaching  the  stomach  is  partly  dissolved,  and  acts 
like  the  soluble  salts  of  Zinc. 

In  the  intestine  the  irritant  action  of  Zinc  is  continued,  if 
it  be  given  in  large  doses,  but  tliis  effect  is  never  desired  thera- 
peutically. On  the  contrary,  the  Oxide,  in  sufiicient  doses  to 
relieve  a  moderate  superficial  catarrh,  is  often  a  very  efficacious 
astringent  in  the  treatment  of  diarrhoea  in  children. 

2.  ACTION  IN  THE  BLOOD,  AND  SPECIFIC  ACTION  AND  USES. 

Zinc  enters  the  circulation  very  slowly,  but  nothing  is 
known  respecting  its  influence  on  the  plasma  or  corpuscles 
that  can  be  turned  to  therapeutical  account. 

The  action  of  Zinc  upon  tlie  tissues  has  been  learned  chiefly 
from  its  effect  on  workers  in  the  metal.  When  it  finds  its  way 
into  the  body  for  a  length  of  time,  it  is  a  direct  depressant  to 
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the  nervous  centres,  especially  the  sensory  parts  of  the  spinal 
curd,  and  thus  indirectly  weakens  and  disturbs  the  muscular 
system.  It  has  been  employed  with  unquestionable  success  in 
epilepsy,  chorea,  and  whooping  cough,  all  of  which  are  charac- 
terised by  nervo-muscular  excitement. 

3.  KEMOTE  LOCAL  ACTION  AND  USES. 

The  kidney,  mammary  gland,  and  probably  the  mucous 
surfaces  and  skin,  are  the  channels  of  elimination  of  Zinc.  It 
is  possible  that  the  metal  exerts  a  second  or  remote  astringent 
effect  on  these  parts  as  it  is  leaving  the  system ;  for  the  Sul- 
phate and  Oxide  appear  to  have  the  power  of  arresting  chronic 
discharges  from  remote  mucous  passages,  such  as  the  uterus 
and  vagma,  even  when  given  internally  ;  and  it  is  certain  that 
the  Oxide  diminishes  the  perspirations  of  phthisis  in  some 
instances. 

4.  ACTIONS  AND  USES  OF  THE  DIFFERENT  SALTS  OF  ZINC. 

These  have  been  sufficiently  indicated  in  the  preceding 
description.  The  Chloride  stands  alone  as  a  powerful  escharotic, 
never  to  be  given  internally  ;  it  possesses  also  disinfectant  pro- 
perties, as  the  Liquor  Zinci  Chloridi,  which  is  used  to  mop  out 
very  foul  wounds,  and  very  extensively  to  wash  infected  rooms 
flush  drams,  etc.  (Burnett's  disinfectant.)  The  Sulphate  and 
Acetate  closely  resemble  each  other  in  their  action,  but  the 
Acetate  is  httle  used.  The  Oxide,  Carbonate,  Oleate,  and 
Calamine  are  similarly  aUied,  the  first  being  most  employed. 
Zmci  Valenanas  probably  acts  as  a  Zinc  salt  only,  the  Valerianic 
Acid  appearmg  to  be  inert.    See  Valeriance  Rhizoma,  page  304. 

CUPRUM.    Copper.    Cu.  63-5. 

The  Sulphate  and  Nitrate  are  the  only  salts  of 
Copper  employed  medicinally,  although  other  com- 
pounds, as  well  as  the  metal  itself,  are  introduced 
into  the  Pharmacopoeia  for  chemical  purposes. 

abouf  oT2™c"?'~^^°'  2^  ^^"S^> 

From  Cuprum  is  made : 

}'  C^Prf  Sulphas.— Sulphate  of  Conner  Pn«5n 
5H2O.    Blue  Vitriol.  Bluestone. 

A  .  ^'^^^r^^-— ?^ade  by  heating  Copper  with  Sulnhuric 
Acid;  dissolving  the  soluble  product  in  hot  wS 
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evaporating,  and  crystallising.  4H2SO4  +  Cu2=r2Cu 
SO4  +  2SO2  +  4H2O. 

Characters. — Deep  blue  crystals,  in  oblique  prisms ; 
taste  strongly  styptic  and  metallic.  Solubility,  1  in  3 
of  water,  yielding  a  strongly  acid  solution.  Impurity. 
— Iron.  Incompatibles. — Mkalies  and  their  carbonates, 
lime-water,  mineral  salts  (except  sulphates),  iodides, 
and  most  vegetable  astringents. 

Dose. — As  an  astringent  or  tonic,  ^  to  2  gr. ;  as  an 
emetic,  5  to  10  gr. 

2.  Cupri  Nitras. — Nitrate  of  Copper.  Cu(N03)2 
3H2O. 

Source. — Made  by  dissolving  Copper  in  Diluted 
Nitric  Acid ;  evaporating,  and  crystallising. 

Characters. — Deep  blue  prismatic  crystals;  very 
deliquescent,  highly  corrosive. 

Copper  Wire  is  used  for  preparing  Spiritus  ^theris  Nitrosi. 

Freparations  of  Copper  for  Chemical  Testing  [AppendixB.P.). 

1.  Copper  Foil. 

2.  Subacetate  of  Copper  of  Commerce,  Verdigris, 
(Erugo.  (C2H302)2Cu,CuO.  In  powder,  or  masses  of 
very  minute  crystals  of  a  bluish-green  colour. 

3.  Sulphate  of  Copper,  Anhydrous.  CUSO4.  A 
yellowish  white  powder,  becoming  blue  with  water. 
Made  by  heating  Sulphate  of  Copper  to  400=  Fahr. 

4.  Solution  of  Acetate  of  Copper. 

5.  Solution  of  Ammonio-Sulphate  of  Copper. 

GENERAL  CHEMICAL  CHARACTERS  OF  CUPRIC  SALTS. 

Salts  of  Copper  give  a  black-brown  precipitate  with  H2S. 
Their  solutions  become  deep  blue  with  excess  of  NH4HO  ;  and 
deposit  metallic  Copper  on  a  polished  iron  surface. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally.— T\iQ  action  of  Copper  differs  but  little  from 
that  of  Silver  and  Zinc.  It  does  not  affect  the  unbroken  skin, 
nor  is  it  absorbed  by  it  into  the  blood.  Applied  freely  to 
Wounds,  ulcers,  or  the  delicate  surface  of  exposed  mucous  mem- 
branes, such  as  the  conjunctiva,  the  Sulphate  ("  Bluestone  ) 
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is  caustic,  and  is  in  frequent  requisition  to  control  exuberant 
granulations,  touch  granular  lids,  and  for  allied  purposes. 
A  swift  and  sHght  application  of  the  crystal,  or  its  solution  in 
water,  acts  so  far  like  Nitrate  of  Silver :  precipitating  the  dis- 
charges from  a  mucous  or  ulcerated  surface ;  coagulating  the 
superficial  layers ;  thus  contracting  the  blood-vessels  and  arrest- 
ing discharge.  It  is  used  as  a  stimulant  to  ulcers ;  and  a  solu- 
tion of  2  to  5  gr.  to  the  oz.  may  be  used  as  an  astringent 
lotion,  or  injected  into  the  vagina,  rectum,  or  urethra.  The 
.  Nitrate  resembles  the  Sulphate  in  its  action,  but  is  stronger. 

Internally. — The  local  action  of  Copper  on  the  mouth, 
including  its  astringent  metallic  taste,  corresponds  with  that 
just  described.  If  long  administered,  it  may  cause  a  greenish 
discoloration  of  the  bases  of  the  teeth  {^not  of  the  gums),  from 
direct  combination  with  decomposing  products  there. 

Sulphate  of  Copper,  in  large  doses  (10  gr.),  is  not  entirely 
converted  into  an  albuminate  in  the  stomach,  but  acts  on  the 
I  mucous  membrane  as  an  irritant,  and  causes  vomiting.    It  is  a 
I  rapid  direct  emetic,  and  is  suited  for  administration  when  the 
[•stomach  is  to  be  surely  and  speedily  emptied  of  a  narcotic 
:  poison,  such  as  opium,  or  the  air  passages  evacuated  of  mucus 
or  false  membrane,  as  in  bronchitis  and  diphtheria,  after  Ipeca- 
'  cuanha  has  failed.    It  causes  less  depression  and  subsequent 
nausea  than  Tartar  Emetic.    If  Sulphate  of  Copper  fail  to 
vomit,  the  stomach  must  be  evacuated  by  some  other  means, 
lest  dangerous  inflammation  result. 

Lastly,  Copper  Sulphate  is  a  valuable  antidote  to  Phos- 
phorus, as  it  is  reduced  by  the  metalloid,  the  Copper  being 
^posited  upon  the  Phosphorus,  and  rendering  it  inert.  In 
ises  of  poisoning  by  Phosphorus,  3  gr.  of  Bluestone  should  be 
iven  in  water  every  few  minutes,  until  vomiting  occurs, 
hereupon  a  free  saline  purgative  is  to  be  administered. 

In  the  intestines  Copper  is  an  astringent  in  small  quan- 
ities  ;  an  irritant  purgative  in  larger  quantities.  Small  doses, 
ombined  usually  with  Opium,  are  given  for  some  kinds  of 
liarrhcea. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  ACTION  AND  USES,  AND 

REMOTE  LOCAL  ACTION. 

Given  in  smaU  doses,  Copper  is  very  slowly  absorbed  into 
he  blood;  but  we  neither  know  any  effect  that  it  produces 
lere,  nor  use  it  in  this  connection. 
I  ^  Its  specific  action  on  the  tissues  is  most  difficult  to  evoke, 
t  is  said  to  weaken  the  voluntary  muscles  and  heart,  and  to 
ffect  the  nutrition  of  the  central  nervous  system;  whence 
t  was  formerly  used  m  convulsive  and  spasmodic  diseases 
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evaporating,  and  crystallising.  4H2SO4  +  Cu2  =  2Cu 
SO4  +  2SO2  +  4H2O. 

Characters. — Deep  blue  crystals,  in  oblique  prisms; 
taste  strongly  styptic  and  metallic.  Solubility,  1  in  3 
of  water,  yielding  a  strongly  acid  solution.  Impurity. 
— Iron.  Incompatibles. — Alkalies  and  tbeir  carbonates, 
lime-water,  mineral  salts  (except  sulphates),  iodides, 
and  most  vegetable  astringents. 

Dose. — As  an  astringent  or  tonic,  |  to  2  gr. ;  as  an 
emetic,  5  to  10  gr. 

2.  Cupri  Nitras. — Nitrate  of  Copper.  Cu(N03)2 
3H2O. 

Source. — Made  by  dissolving  Copper  in  Diluted 
Nitric  Acid ;  evaporating,  and  crystallising. 

Characters. — Deep  blue  prismatic  crystals;  very 
deliquescent,  bigbly  corrosive. 

Copper  Wire  is  used  for  preparing  Spiritus  ^theris  Nitrosi. 

Preparations  of  Copper  for  Chemical  Testing  [AppendixB.F.). 

1.  Copper  Foil. 

2.  Subacetate  of  Copper  of  Commerce,  Verdigris, 
(Erugo.  (C2H302)2Cu,CuO.  In  powder,  or  masses  of 
very  minute  crystals  of  a  bluish-green  colour. 

3.  Sulphate  of  Copper,  Anhydrous.  CUSO4.  A 
yellowish  white  powder,  becoming  blue  with  water. 
Made  by  heating  Sulphate  of  Copper  to  400=  Fahr. 

4.  Solution  of  Acetate  of  Copper. 

5.  Solution  of  Ammonio- Sulphate  of  Copper. 

GENERAL  CHEMICAL  CHARACTERS  OF  CUPRIC  SALTS. 

Salts  of  Copper  give  a  black-brown  precipitate  with  H2S. 
Their  solutions  become  deep  blue  with  excess  of  NH4HO  ;  and 
deposit  metallic  Copper  on  a  polished  iron  surface. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Hxternally.— The  action  of  Copper  differs  but  little  from 
that  of  Silver  and  Zinc.  It  does  not  affect  the  unbroken  skin, 
nor  is  it  absorbed  by  it  into  the  blood.  Applied  freely  to 
Wounds,  ulcers,  or  the  delicate  surface  of  exposed  mucous  mem- 
branes, such  as  the  conjunctiva,  the  Sulphate  ("  Bluestone  ) 
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is  caustic,  and  is  in  frequent  requisition  to  control  exuberant 
granulations,  touch  granular  lids,  and  for  alHed  purposes. 
A  swift  and  slight  application  of  the  crystal,  or  its  solution  in 
water,  acts  so  far  like  Nitrate  of  Silver :  precipitating  the  dis- 
charges from  a  mucous  or  ulcerated  surface ;  coagulating  the 
superficial  layers ;  thus  contracting  the  blood-vessels  and  arrest- 
ing discharge.  It  is  used  as  a  stimulant  to  ulcers  ;  and  a  solu- 
tion of  2  to  5  gr.  to  the  oz.  may  be  used  as  an  astringent 
lotion,  or  injected  into  the  vagina,  rectum,  or  urethra.  The 
Nitrate  resembles  the  Sulphate  in  its  action,  but  is  stronger. 

Internally. — The  local  action  of  Copper  on  the  mouth, 
including  its  astringent  metallic  taste,  corresponds  with  that 
just  described.  If  long  administered,  it  may  cause  a  greenish 
discoloration  of  the  bases  of  the  teeth  {not  of  the  gums),  from 
direct  combination  with  decomposing  products  there. 

Sulphate  of  Copper,  in  large  doses  (10  gr.),  is  not  entirely 

;  converted  into  an  albuminate  in  the  stomach,  but  acts  on  the 
mucous  membrane  as  an  irritant,  and  causes  vomiting.  It  is  a 
rapid  direct  emetic,  and  is  suited  for  administration  when  the 
stomach  is  to  be  surely  and  speedily  emptied  of  a  narcotic 
poison,  such  as  opium,  or  the  air  passages  evacuated  of  mucus 
or  false  membrane,  as  in  bronchitis  and  diphtheria,  after  Ipeca- 
cuanha has  failed.  It  causes  less  depression  and  subsequent 
nausea  than  Tartar  Emetic.  If  Sulphate  of  Copper  fail  to 
vomit,  the  stomach  must  be  evacuated  by  some  other  means, 
lest  dangerous  inflammation  result. 

Lastly,  Copper  Sulphate  is  a  valuable  antidote  to  Phos- 
phorus, as  it  is  reduced  by  the  metalloid,  the  Copper  being 
deposited  upon  the  Phosphorus,  and  rendering  it  inert.  In 
^■ases  of  poisoning  by  Phosphorus,  3  gr.  of  Bluestone  should  be 
iven  in  water  every  few  minutes,   until  vomiting  occurs, 
hereupon  a  free  saline  purgative  is  to  be  administered. 

In  the  intestines  Copper  is  an  astringent  in  small  quan- 
tities; an  irritant  purgative  in  larger  quantities.  Small  doses, 
combined  usually  with  Opium,  are  given  for  some  kinds  of 

J  diarrhcea. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  ACTION  AND  USES,  AND 

REMOTE  LOCAL  ACTION. 

I  Given  in  smaU  doses.  Copper  is  very  slowly  absorbed  into 
the  blood;  but  we  neither  know  any  effect  that  it  produces 
3here,  nor  use  it  in  this  connection. 

Its  specific  action  on  the  tissues  is  most  difficult  to  evoke. 
It  is  said  to  weaken  the  voluntary  muscles  and  heart,  and  to 
laffect  the  nutrition  of  the  central  nervous  system;  whence 
it  was  formerly  used  in  convulsive  and  spasmodic'  diseases 
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including  epilepsy,  chorea,  and  hysteria.  This  treatment  is 
now  almost  obsolete.  It  is  believed  by  some  to  be  a  specific 
astringent  to  the  uterus. 

Copper  is  chiefly  excreted  by  the  liver,  that  is,  leaves  the 
body  with  the  bile  and  fseces  ;  part  is  discharged  in  the  urine, 
and  part  by  the  saliva.  The  metal  possibly  exerts  some  astrin- 
gent action  during  its  elimination  by  these  channels. 

ALUMINIUM.    Al.    27  5. 
Only  one  salt  of  this  metal  is  official 

A  111  men.  —  Alum.  Al23S04,KoS04,24HoO,  or 
Al23S04,(NH4)2S04,24H20.  A  Sulphate  of  Aluminium  and 
Potassium  (Potassium  Alum)  or  of  Aluminium  and  Ammonium 
(Ammonium  Alum),  crystallised  from  solution  in  water. 

Source. — Made  from  Alum  Schist  (silicate  of  alumina 
and  sulphide  of  iron)  by  roasting  and  exposure  to  air ;  Hxiviat- 
ing ;  crystallising  out  the  ferrous  sulphate ;  adding  either 
Sulphate  of  Potassium  or  Sulphate  of  Ammonium  to  the  liquor, 
and  crystallising. 

Characters. — Colourless  transparent  octahedra,  with  an 
acid,  sweetish,  astringent  taste.  Solubility^  1  in  10  of  cold, 
10  in  8  of  boiling,  water  ;  1  in  4  of  glycerine.  Very  acid.  In- 
compatible with  alkalies,  lime,  baryta,  lead,  tartrates,  tannic 
acid,  mercury,  and  iron.  Impurities. — Sulphate  of  iron  and 
silicates.    Lose,  10  to  20  gr. 

Preparation. 

Glycerinum  Aluminis. — 1  to  5,  with  gentle  heat. 

From  Alumen  is  made  : 

Alumen  Exsiccatum. — Dried  Alum. 

Source. — Made  by  heating  Potassium  Alum  up  to 
400°  Fah.,  till  aqueous  vapours  cease  to  be  disengaged  ; 
and  powdering. 

Characters. — An  opaque  white  bulky  powder,  or 
spongy  masses.  Has  lost  45  per  cent,  by  heating. 
Slowly  but  completely  soluble  in  water;  and  unites 
readily  with  it. 

GENERAL  CHEMICAL  CHARACTERS  OF  ALUMINIUM  SALTS. 

Salts  of  Aluminium  give  a  gelatinous  wliitish  precipitate 
with  (NH4)2S,  soluble  in  Liquor  Potassaj. 
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ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Alum  possesses  the  astringent  and  styptic 
effects  fully  discussed  under  Plumbum,  page  63.  In  the  form 
of  powder,  it  arrests  bleeding  from  the  nose,  gums,  and  other 
accessible  parts.  Dried  alum  absorbs  water,  and  is  somewhat 
caustic  if  the  skin  be  broken,  for  instance  over  ulcers.  It 
is  used  to  destroy  weak  exuberant  granulations. 

As  an  injection  in  discharges  fi'om  the  rectum,  vagina, 
uterus,  and  urethra.  Alum  is  in  constant  use ;  as  a  wash  for 
conjunctivitis  it  must  be  used  with  caution. 

Internally. — The  local  action  of  Alum  is  appreciated  in  the 

•  mouth  as  an  "  astringent  taste,"  and  in  the  throat  as  "  dryness," 
the  mucous  secretions  of  the  parts  being  coagulated,  and  the 

1  membrane  constringed,  especially  if  it  be  inflamed  and  swollen. 
Alum  is  therefore  used  as  a  mouth  wash  in  ulceration  and 
tender  gums,  and  as  a  remedy  for  sore  throat  in  the  form  of 

.  gargles  or  sprays,  variously  combined  with  other  substances. 
A  similar  effect  is  produced  on  the  mucous  membrane  of  the 

f  stomach  and  intestines,  dyspepsia  and  constipation  being  the 
result ;  in  large  doses  it  is  an  emetic,  irritant,  and  purgative. 
A  teaspoonf  ul  mixed  with  syrup  is  an  excellent  vomit  in  croup. 
In  doses  of  30  gr.,  frequently  repeated,  it  relieves  lead  colic  by 
opening  the  bowels,  and  probably  precipitating  the  soluble  salts 
of  lead. 

.2.  ACTION  IN  THE  BLOOD,  SPECIFIC  ACTION,  AND  REMOTE  LOCAL 

ACTION  AND  USES. 

Alum  is  absorbed  into  the  blood,  probably  as  an  albuminate. 
It  is  believed  to  possess  astringent  properties  when  it  reaches 

I' the  tissues,  arresting  haemon-hage  and  chronic  inflammatory 
discharges  from  the  mucous  membranes;  and  is  used  in  the 
1  reatment  of  haemoptysis,  epistaxis,  gleet,  diarrhoea,  and  even 
whooping-cough.  Much  of  this  is  doubtful.  Alum  is  excreted 
^  V  the  kidneys,  and  may  arrest  haemorrhage  from  these  organs. 
J  irt  of  the  salt  possibly  escapes  by  the  skin,  as  it  proves  useful 

i  in  some  cases  of  excessive  sweating. 
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including  epilepsy,  chorea,  and  hysteria.  This  treatment  is 
now  almost  obsolete.  It  is  believed  by  some  to  be  a  specific 
astringent  to  the  uterus. 

Copper  is  chiefly  excreted,  hy  the  liver,  that  is,  loaves  the 
body  with  the  bile  and  faeces  ;  part  is  discharged  in  the  urine, 
and  part  by  the  saliva.  The  metal  possibly  exerts  some  astrin-. 
gent  action  during  its  elimination  by  these  channels. 

ALUMINIUM.    Al.    27  5. 
Only  one  salt  of  this  metal  is  official 

A  111  men.  —  Alum.  Al23S04,K2S04,24HoO,  or 
Al23S04,(NH4)2S04,24H20.  A  Sulphate  of  Aluminium  and 
Potassium  (Potassium  Alum)  or  of  Aluminium  and  Ammonium 
(Ammonium  Alum),  crystallised  from  solution  in  water. 

Source. — Made  from  Alum  Schist  (silicate  of  alumina 
and.  sulphide  of  iron)  by  roasting  and  exposure  to  air ;  lixiviat- 
ing ;  crystallising  out  the  ferrous  sulphate ;  adding  either 
Sulphate  of  Potassium  or  Sulphate  of  Ammonium  to  the  liquor, 
and  crystallising. 

Characters. — Colourless  transparent  octahedra,  with  an 
acid,  sweetish,  astringent  taste.  Solubility^  1  in  10  of  cold, 
10  in  8  of  boiling,  water  ;  1  in  4  of  glycerine.  Very  acid.  In- 
compatible with  alkalies,  lime,  baryta,  lead,  tartrates,  tannic 
acid,  mercury,  and  iron.  Impurities. — Sulphate  of  iron  and 
silicates.    Dose,  10  to  20  gr. 

Preparation. 

Glycerinum  Aluminis. — 1  to  6,  with  gentle  heat. 

From  Alumen  is  made  : 

Alumen  Exsiccatum. — Dried  Alum. 

Source. — Made  by  heating  Potassium  Alum  up  to 
400°  Fah.,  till  aqueous  vapours  cease  to  be  disengaged ; 
and  powdering. 

Characters. — An  opaque  white  bulky  powder,  or 
spongy  masses.  Has  lost  45  per  cent,  by  heating. 
Slowly  but  completely  soluble  in  water;  and  miites 
readily  with  it. 

GENERAL  CHEMICAL  CHARACTERS  OF  ALUMINIUM  SALTS. 

Salts  of  Aluminium  give  a  gelatinous  whitish  precipitate 
with  (NH4)2S,  soluble  in  Liquor  Potassae. 
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ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Alum  possesses  the  astringent  and  styptic 

effects  fully  discussed  under  Plumbum,  page  63.  In  the  form 
of  powder,  it  arrests  bleeding  from  the  nose,  gums,  and  other 
accessible  parts.  Dried  alum  absorbs  water,  and  is  somewhat 
caustic  if  the  skin  be  broken,  for  instance  over  ulcers.  It 
is  used  to  destroy  weak  exuberant  granulations. 

As  an  injection  in  discharges  from  the  rectum,  vagina, 
uterus,  and  urethra.  Alum  is  in  constant  use ;  as  a  wash  for 
conjunctivitis  it  must  be  used  with  caution. 

Internally. — The  local  action  of  Alum  is  appreciated  in  the 
mouth  as  an  "  astringent  taste,"  and  in  the  throat  as  '*  dryness," 
the  mucous  secretions  of  the  parts  beiug  coagulated,  and  the 
membrane  constringed,  especially  if  it  be  inflamed  and  swollen. 
Alum  is  therefore  used  as  a  mouth  wash  in  tdceration  and 
tender  gums,  and  as  a  remedy  for  sore  throat  in  the  form  of 
gargles  or  sprays,  variously  combined  with  other  substances. 
A  similar  effect  is  produced  on  the  mucous  membrane  of  the 
stomach  and  intestines,  dyspepsia  and  constipation  being  the 
result ;  in  large  doses  it  is  an  emetic,  irritant,  and  purgative. 
A  teaspoonf  ul  mixed  with  syrup  is  an  excellent  vomit  in  croup. 
In  doses  of  30  gr.,  frequently  repeated,  it  relieves  lead  colic  by 
opening  the  bowels,  and  probably  precipitating  the  soluble  salts 
of  lead. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  ACTION,  AND  REMOTE  LOCAL 

ACTION  AND  USES. 

Alum  is  absorbed  into  the  blood,  probably  as  an  albuminate. 
It  is  believed  to  possess  astringent  properties  when  it  reaches 
the  tissues,  arresting  haemorrhage  and  chronic  inflammatory 
discharges  from  the  mucous  membranes;  and  is  used  in  the 
treatment  of  haemoptysis,  epistaxis,  gleet,  diarrhoea,  and  even 
whooping-cough.  Much  of  this  is  doubtful.  Alum  is  excreted 
by  the  kidneys,  and  may  arrest  haemorrhage  from  these  organs. 
Part  of  the  salt  possibly  escapes  by  the  skin,  as  it  proves  useful 
in  some  cases  of  excessive  sweating. 
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Sub-Group  II. 
FEREUM.    Iron.    Fe.  56. 

All  the  official  salts  and  preparations  of  Iron  are 
made  from  the  metal,  directly  or  indirectly. 

Ferriim. — Iron.  .  Annealed  Iron  Wire,  No.  35,  or 
"Wrought-iron  Nails  ;  free  from  oxide. 

From  Ferrum  are  made : 

1.  Ferri  Sulphas. — Sulphate  of  Iron.  FeS04,7H20. 

Source. — Made  by  dissolving  Iron  Wire  in  Sulphuric 
Acid  and  Water ;  boiling ;  filtering ;  crystallising ;  and 
drying. 

Characters. — Pale-green,  oblique  rhombic  prisms, 
with  a  styptic  taste.  Solubility,  1  in  1^  of  water;  in- 
soluble in  spirit.  Impurities. — Persalts,  giving  sediment 
in  aqueous  solution.  Copper ;  precipitated  by  H2S. 
Dose,  1  to  5  gr. 

Freparatiotis. 

a.  MiSTURA  Ferri  Composita.  —  "  Griffiths' 
Mixture."  Sulphate  of  Iron,  25  gr. ;  Carbonate 
of  Potassium,  30  gr. ;  Myrrh,  60  gr. ;  Sugar,  60  gr. ; 
Spirit  of  Nutmeg,  4  fl.dr.  ;  Rose  Water,  9^  fl.oz. 
reS04  +  KsCOp  =  FeCOs  +  K2SO4.  A  dark-green 
mixture,  containing  the  Carbonate.  Dose,  1  to 
2  fl.oz. 

h.  PiLULA  Aloes  et  Ferri. — I  in  7.  See 
Aloes,  page  393. 

From  Ferri  Sulphas  are  made  : 

c.  Ferri  Sulphas  Exsiccata. — FeS04,HoO. 
Source. — Made   by  heating  the  Sulphate  to 

212°  Fahr.,  when  it  loses  f  of  its  water;  and 
powdering. 

Characters.  —  A  dirty  white  powder.  2\  gr. 
=  about  4  gr.  of  the  crystalline  Sulphate.  Dose,  J 
to  3  gr. 

d.  Ferri  Carbonas  Saccharata.— About  one- 
third  Carbonate  of  Iron,  FeCOs,  mixed  vni]x  two 
thirds  of  Peroxide  of  Iron  and  Sugar. 
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Source. — Made  by  precipitating  a  solution  of 
Sulphate  of  Iron  with  Carbonate  of  Ammonium  ; 
rubbing  the  washed  precipitate  with  sugar;  and 
drying.  (1)  FeSO^  +  (NH4)2C03  =  FeCOg  + 
(NH4)2S04.  (2)  SFeCOg  +  0  (from  exposure)  = 
FeCOg  +  FegOg  +  2CO2.  The  sugar  helps  to  pre- 
vent further  oxydation. 

Characters. — Grey-brown  lumps,  with  a  sweet 
chalybeate  taste.  Impurities. — Sulphate  of  Ammo- 
nium ;  excess  of  Oxide  of  Iron.    Dose,  6  to  30  gr. 

Preparation. 

PiLTJLA    FeRRI    CaRBONATIS.  —  4,  to  1  of 

Confectio  Kosae.    Lose^  6  to  20  gr. 

e.  Ferri  Arsenias. — Arseniate  of  Iron.  Arseni- 
ates  of  Iron,  with  some  Oxide. 

Source. — Made  by  mixing  hot  solutions  of 
Arseniate  of  Sodium  and  Sulphate  of  Iron ;  adding 
Bicarbonate  of  Sodium ;  and  washing  and  drying 
the  precipitate.  3FeS04  +  2Na2HAs04  ■\-  2NaHC03 
=  Fe3As208  +  3Na2S04  +  2H2O  +  2CO2. 

Characters. — A  greenish  amorphous  powder, 
tasteless  (but  not  to  be  tasted) ;  insoluble  in  water  ; 
readily  soluble  in  HCl.  Impurities. — Sulphates, 
and  general  impurities.    Bose^  -^-^  to  ^  gr.  in  pill. 

/.  Ferri  Phosphas. — Phosphate  of  Iron.  Fer- 
rous Phosphate,  Fe3(P04)2,8H20,  47  per  cent., 
with  Ferric  Phosphate  and  some  Oxide. 

Source. — Made  by  mixing  warm  solutions  of 
Phosphate  of  Sodium  and  Sulphate  of  Iron  ;  adding 
Bicarbonate  of  Sodium ;  and  washing  and  drying 
the  precipitate.  3FeS04  +  2Na2HP04  +  2NaHC0o 
=  Fe3(P04)2  +  3Na2S04  +  2H2O  +  2CO2. 

Characters. — A  slate-blue  amorphous  powder  ; 
insoluble  in  water,  soluble  in  HCl.  Impurity. — 
Arsenic.    Lose^  5  to  10  gr. 

g.  Liquor  Ferri  Persulphatis.— 

Source. — Made  from  a  hot  solution  of  Sulphate 
of  Iron  in  Sulphuric  Acid  and  Water,  by  boiling 
with  Nitric  Acid  and  Water.  6FeS04  +  SHoSO. 
-f  2HNO3  =  3(Fe23S04)  -f  4H2O  -f  2N0. 

Characters. — A  dark-brown,  inodorous,  very 
astringent  solution,  misciblo  with  water. 
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From  Liquor  Ferri  Persiilphatis  are  made  : 

a.  Ferri  Peroxidum  Hydratum. — Peroxide 
of  Iron.  Fe2022HO. 

Source. — Made  by  precipitating  diluted 
Solution  of  the  Persulphate  with  Solution  of 
Soda,  and  drying.  (1)  Fe23S04  +  6NaH0  = 
FegGHO  +  SNagSO..  (2)  reo6HO=:reoOo2HO 
+  2H2O. 

Characters.  —  A  reddish-brown  powder, 
without  taste ;  not  magnetic.   Dose,  5  to  30  gr. 

Freparation. 

Emplastkum  Ferri. — 1 ;  with  Bur- 
gundy Pitch,  2 ;  and  Lead  Plaster,  8. 

i8.  Ferri  et  Ammonii  Citras. — Citrate  of 
Iron  and  Ammonium. 

Source. — Made  by  precipitating  diluted 
Solution  of  Ammonia  with  diluted  Solution  of 
Persulphate;  drjdng;  dissolving  the  resulting 
Hydrate  in  a  hot  solution  of  Citric  Acid ;  neu- 
tralising with  Ammonia;  evaporating,  and 
drying  in  thin  layers  on  porcelain  or  glass 
plates. 

Characters. — Deep  red  scales,  deliquescent; 
slightly  sweet  and  astringent  in  taste.  Solu- 
bility/, 10  in  5  of  water,  giving  a  feebly  acid 
solution  ;  almost  insoluble  in  spirit.  Impuri- 
ties.— Tartrates  ;  giving  a  crystalline  precipitate 
with  Acetic  Acid ;  alkaline  salts,  detected  in 
ash.   Dose,  5  to  10  gr. 

Freparation. 
ViNUM    Ferri    Citratis. — 1  gr.  in 
1  fl.dr.  of  Orange  Wine.  Dose,  1  to  4  fl.dr. 

7.  Ferri  et  Quininse  Citras. — Citrate  of 
Iron  and  Quinine. 

/S'owrce.— Made  like  Ferri  et  Ammonii 
Citras,  freshly  precipitated  Quinine  being  also 
dissolved  in  the  Citric  Acid  solution. 

Characters. — Greenish-yellow  scales,  deli- 
quescent ;  bitter  and  chalybeate  in  taste.  Solu- 
bility, 2  in  1  of  water,  the  solution  being  very 
slightly  acid ;  6-26  gr.  contain  1  gr.  of  Quinine. 
Impurities. — Alkaline  salts,   detected  in  the 
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ash;  other  alkaloids  instead  of  Quinine,  inso- 
luble in  ether  when  precipitated  by  NH4HO. 
Bose^  5  to  10  gr. 

5.  Ferrum  Tartaratum. — Tartarated  Iron. 

Source.  —  Made  like  Ferri  et  Ammonii 
Citras,  with  Acid  Tartrate  of  Potassium  instead 
of  Citric  Acid. 

Characters. — Garnet  scales,  slightly  sweet- 
ish and  astringent.  Solubility,  1  in  4  of  water; 
sparingly  in  spirit.  Impur^ities.  —  Ammonia, 
evolved  by  boiling  with  Liquor  Sodse  ;  ferrous 
salts.-  Dose,  5  to  10  gr. 

€.  Liquor  Ferri  Acetatis  Fortior. 

Source. — Made  by  precipitating  diluted 
Solution  of  Persulphate  with  diluted  Solution  of 
Ammonia ;  drying ;  dissolving  the  resulting 
Hydrate  in  Glacial  Acetic  Acid  ;  and  diluting. 
(1)  Fe23S04  +  6NH4HO  —  FeaGHO  + 
3(NH,)2S04.  (2)  FeaGHO  +  6HC2H3O2  = 
Fe26(C2H302)  +  6H2O. 

Characters. — A  deep  red  fluid,  with  a  sour 
styptic  taste  and  acetous  odour ;  miscible  with 
water  or  rectified  spirit  in  all  proportions.  Sp. 
gr.  1-127.    Dose,  1  to  8  min. 

Preparations. 

(i)  Liquor  Ferri  Acetatis. — 1  to  3 
of  Water.    Dose,  5  to  30  min. 

(ii)  TiNCTURA  Ferri  Acetatis. —  5; 
with  Acetic  Acid,  1  ;  Spirit,  5 ;  and 
"Water,  9.    Dose,  5  to  30  min. 

2.  Ferri  Sulphas  Granulata.— Granulated  Sulphate 
of  Iron.  FeS04,7H20. 

Source. — Made  by  dissolving  Iron  Wire  in  Sulphuric 
Acid  and  Water  ;  boiling  ;  pouring  into  Rectified  Spirit, 
stirring  the  mixture  ;  and  drying. 

Characters.  —  Small,  pale  greenish-blue,  granular 
crystals.  Solubility,  1  in  1^  of  water  ;  insoluble  in  spirit. 
Impurities.— SsLine  as  of  Ferri  Sulphas.    Dose,  I  to  ^  gr! 

Preparation. 

Syrupus  Ferri  Phosphatis.— 1  gr    of  An- 
hydrous Ferri  Phosphas,  FcafPOJ,,  in  1  fl.dr, 
G — 8 
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Source. — Made  by  precipitating  a  solution  of 
Granulated  Sulphate  with,  a  solution  of  Phosphate 
of  Sodium,  adding  Bicarbonate  of  Sodium  ;  dissolv- 
ing the  precipitate  in  Concentrated  Phosphoric  Acid  ; 
and  adding  Sugar  and  Water.  Colourless,  becoming 
brown.    Dose,  1  fl.dr. 

3.  Liquor  Ferri  Perchloridi  Fortior. — Strong  Solu- 
tion of  Perchloride  of  Iron. 

Source. — Made  by  (1)  dissolving  Iron  Wire  in  Hy- 
drochloric Acid  and  Water;  (2)  adding  Hydrochloric 
Acid,  and  pouring  into  Nitric  Acid ;  evaporating  and 
diluting.  (1)  Fe  +  2HC1  =  FeCla  +  H2.  (2)  GFeO, 
+  6HC1  +  2HNO3  =  SFesCle  +  4H2O  +  2N0.  _ 

Characters. — An  orange-brown  liquid,  consisting  of 
Perchloride  of  Iron,  FogClg,  in  solution  in  water.  2  oz. 
of  Iron  in  10  fl.oz.    Impurity,  Ferrous  salts. 

Preparations. 

a.  Liquor  Ferri  Perchloridi. — Pale  brown. 
1  of  Strong  Solution  to  3  of  Water.  Dose,  10  to  30  min. 

h.  TiNCTURA  Ferri  Perchloridi.  —  Light 
brown.  1  of  Strong  Solution  to  1  of  Spirit  and  2 
of  Water.    Dose,  10  to  30  min. 

From  Liquor  Ferri  Perchloridi  Fortior  are  made  : 

c.  Ferrum  Bedactum. — Reduced  Iron.  Me- 
tallic Iron  with  a  variable  amount  of  Oxide. 

Source. — Made  by  (1)  precipitating  diluted 
Solution  of  the  Perchloride  by  diluted  Solution  of 
Ammonia ;  drying ;  and  (2)  passing  dry  hydrogen 
gas  in  a  heated  gun-barrel  over  the  resulting  Oxy- 
hydrate.  (1)  Fe2Cl6  +  6NH4HO  =  FeaGHO  + 
6NH4CI.    (2)  Fe20.,2HO  +  3H2  =  Fea  +  4H2O. 

Characters.  —  A  fine  greyish-black  powder, 
strongly  attracted  by  the  magnet.  Impurity. — 
Excess  of  oxide,  detected  volumetrically.  Dose,  1 
to  5  gr. 

Preparation. 

Trochisci  Ferri  Redacti. — 1  gr.  in  each. 
Dose,  1  to  6. 

d.  Liquor  Ferri  Dialysatus.  —  A  solution  of 
highly  basic  Ferric  Oxychloride,  or  Chloroxide  of 
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Iron  Fe2Cl6,n(Fe26HO),  from  which  most  of  the 
acidulous  matter  has  been  removed  by  dialysis. 

Source. — Made  by  dissolving  in  Strong  Solution 
of  Perchloride  of  Iron,  Ferric  Hydrate,  freshly 
precipitated  from  diluted  Solution  of  the  Per- 
chloride by  Ammonia  (see  Ferriim  Eedactum) ;  and 
washing  with  water  in  a  dialyser  to  remove  the 
acidulous  matter. 

Characters, — A  clear  dark  reddish-brown  liquid, 
free  from  any  marked  ferruginous  taste ;  neutral. 
100  gr.  contain  5  gr.  of  Iron.    Bose^  10  to  30  min. 

4.  Liquor  Ferri  Pemitratis.  —  Solution  of  Perm- 
trate  of  Iron,  Fe.^GNOs,  in  water. 

Source. — Made  by  dissolving  Iron  "Wire  in  Nitric 
Acid  and  Water.  Foa  +  8HNO3  =  FcaGNOs  +  ^HgO 
+  2N0. 

Characters. — A  clear  reddish-brown  liquid,  slightly 
acid  and  astringent  to  the  taste.  1  fl.dr.  yields  2*6  gr. 
of  oxide.  Impurities. — Ferrous  salts.  Dose,  10  to  40  min. 

6.  Mistura  Ferri  Aromatica.* — Iron  Wire,  Red 
Cinchona  Bark,  1 ;  Calumba,  ^ ;  Cloves,  ^ ;  Compound 
Tincture  of  Cardamoms,  3  ;  Tincture  of  Orange  Peel,  ^  ; 
and  Peppermint  Water,  12^.  Macerate  for  three  days, 
and  filter.    Dose,  1  to  2  fl.  oz. 

6.  Vinum  Ferri. —  Iron  Wire  digested  in  Sherry 
for  thirty  days.    1  in  20.    Dose,  1  to  4  fl.dr. 

7.  Pilula  Ferri  lodidi. — Made  by  mixing  a  solution 
of  Iron  and  Iodine  in  Water,  with  Sugar  and  Liquorice. 
1  in  3^.    Dose,  3  to  8  gr. 

8.  Syrupus  Ferri  lodidi.— 4-3  gr.  of  Iodide  in 
1  fl.dr.  Made  by  mixing  a  hot  solution  of  Iron  Wire 
and  Iodine  in  Water  with  Syrup.  Colourless.  Dose,  30 
to  60  min. 

GENERAL  CHEMICAL  CHARACTERS  OF  IRON  SALTS. 

Proto-Salts  give  with  (NHJaS  a  black  precipitate;  with 
Ferrocyanide  of  Potassium  a  precipitate  at  first  white,  after- 
wards blue;   with  Forricyanide  of  Potassium  a  dark  blue 

♦  In  this,  anrl  in  all  other  preparations  described  in  the  ManuaL 
where  the  relative  (not  actual)  amounts  of  the  ingredients  are  stated 
solids  are  estimated  in  parts  by  weight,  liquids  in  fluid  parts  ' 
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precipitate.  Permits  give  a  black  precipitate  with  (NHj)..^-, 
a  blue  with  Ferrocyanide  of  Potassium;  a  blue -black  with 
Tincture  of  Galls. 

Incompatibilities  of  Preparations  of  Iron  in  General. 

Alkalies  and  their  Carbonates,  Lime- Water,  Carbomite  of 
Lime,  Magnesia  and  its  Carbonate,  give  green  precipitates  with 
Proto-Salts,  brown  with  Persalts.  Tannic  and  Gallic  Acids 
give  a  deep  blue-black  with  Persalts ;  and  preparations  of  Iron, 
therefore,  tinge  Infusion  of  Chiretta  and  Hops,  and  change  to 
brown  or  black  those  of  Chamomile,  Cusparia,  Gentian,  Orange, 
Cascarilla,  Cloves,  Digitalis,  Cinchona,  and  all  astringent  in- 
fusions, but  they  can  be  given  in  Infusion  of  Quassia  or 
Calumba. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — A  solution  of  a  Persalt  of  Iron  has  a  corrugat- 
ing and  astringent  effect  upon  the  broken  skin  and  mucous 
surfaces :  coagulating  the  albuminous  tissues,  plasma,  and 
blood;  and  constringing  or  condensing  the  elements.  The 
blood-vessels  are  thus  closed  or  diminished  in  size,  not  actively, 
as  by  Lead  and  Silver,  but  by  compression  from  without ;  the 
circulation  through  them  is  diminished  ;  hasmorrhage,  if  pre- 
sent, is  arrested ;  and  the  abnormal  escape  of  plasma  and  leu- 
cocytes, which  characterises  chronic  inflammation  or  catarrh, 
is  checked.  Solutions  of  the  Ferric  salts  are  therefore  used  as 
haemostatics  or  styptics,  to  arrest  haemorrhage  from  accessible 
parts,  such  as  leech-bites,  the  nose,  and  uterus  ;  to  cure  najvi  ; 
less  extensively  in  chronic  discharges  from  the  vagina,  rectum, 
and  nose,  as  astringents.  Injected  into  the  rectum,  they  destroy 
worms.    Iron  is  not  absorbed  by  the  unbroken  skin. 

Internally. — The  constringent  effect  of  Iron  is  appreciated 
in  the  mouth  as  a  styptic  taste,''  whilst  the  teeth  and  tongue 
are  blackened  by  the  sulphide  formed  by  decomposition.  I3e- 
yond  this,  the  local  action  corresponds  with  that  just  described 
externally.  Various  Iron  solutions  are  usefully  applied,  either 
as  gargles  or  with  the  brush,  in  some  forms  of  chronic  sore 
thi'oat. 

In  the  stomach  aU  the  salts  of  Iron,  whatever  their  nature, 
are  converted  into  the  chloride,  and  do  not  combine  with  the 
acid  albuminates,  like  some  of  the  other  metals.  If  Iron  be 
given  in  excess,  or  if  the  Hydrochloric  Acid  of  the  juice  or  the 
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food  be  deficient,  the  metal  decomposes  the  whole  of  the  di- 
gestive fluid,  and  acts  upon  the  mucous  membrane  as  an 
astringent  and  irritant.  Iron  is  thus  directly  unfavourable  to 
digestion ;  and  in  this  connection  we  must  carefully  note  : 
(1)  that  Iron  may  disorder  the  digestion,  even  in  healthy  sub- 
jects ;  (2)  that  it  must  not  be  given  for  disease  until  the  gastric 
functions  have  been  so  far  restored  ;  (3)  that  it  is  weU  to  begin 
then  with  the  mildest  preparations;  and  (4)  that  it  must  be 
given  after  meals.  Humid  Peroxide  of  Iron  (FegBHO)  is  a 
valuable  antidote  in  arsenical  poi  soning,  forming  with  Arsenious 
Acid  an  almost  insoluble  compound,  a  basic  Arsenite  of 
valuable  constitution.  The  humid  Peroxide,  which  must 
be  given  freshly  prepared,  is  best  made  by  mixing  3  fl.oz. 
of  the  Solution  of  Perchloride  of  Iron  with  1  oz.  of  Carbonate 
of  Sodium,  or  \  oz.  of  Calcined  Magnesium,  suitably  diluted 
with  water :  Fe^Clg  +  GNaHCOg  =  FeaGHO  +  6NaCl  +  6CO2. 
Half  an  ounce  should  be  given  every  5  or  10  minutes,  and 
the  bowels  should  be  quickly  cleared  by  a  smart  purge  of 
Sulphate  of  Magnesium  or  Sodium.  Liquor  Ferri  Dialysatus 
in  doses  of  1  fl.oz.,  diluted  with  water,  is  said  to  be  a  better 
antidote.  It  should  be  preceded  by  a  dose  of  common  Salt  or 
Bicarbonate  of  Sodium,  and  given  repeatedly.  The  solutions 
of  the  Persalts  are  used  to  arrest  haemorrhage  from  the  stomach. 
In  the  duodenum  Iron  is  converted  into  an  alkaline  albuminate, 
and  thus  absorbed.  The  further  effect  of  Iron  on  the  bowel  is 
a  remote  one,  to  be  presently  described.  The  unabsorbed 
portion  escapes  as  the  Sulphide. 

2.  ACTION  ON  THE  BLOOD,  AND  ITS  USES. 

The  action  of  Iron  on  the  blood  is  almost  unique  of  its 
kind :  first,  because  its  specific  action  is  exerted,  not  upon  the 
plasma,  but  upon  the  red  corpuscle,  and  on  this  alone,  not  on 
any  other  tissue  or  organ ;  secondly,  because  this  action  appears 
to  be  nothing  more  than  the  combination  of  the  Iron  as  one  of 
the  constituent  elements  of  the  corpuscle  with  the  others.  In 
the  case  of  no  other  metal  can  we  speak  so  definitely  of  its 
modus  operandi. 

Iron  very  slowly  enters  the  circulation  along  the  whole 
alimentary  canal  as  the  chloride  and  alkaline  albuminate,  but 
must  unite  quickly  with  the  corpuscles,  as  it  cannot  long  be 
traced  in  the  plasma.  It  combines  with  the  haemoglobin,  and  in 
this  combination  alone  it  exists  in  the  blood.  In  healthy  subjects 
a  "  course  "  of  Iron  increases  the  richness  of  the  blood  ;  whilst 
in  anaemia  the  rapidity  of  the  growth  of  corpuscles  and  of  the 
rise  in  value  of  the  ha3moglobin,  as  estimated  day  by  day  with 
the  hsemacytometor  and  haemoglobinometer,  is  remarkable. 
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Iron  is  according-ly  used  as  a  hsematinic  in  an  endless  variety 
of  conditions  in  which  haemoglobin  is  deficient,  such  as  simijle 
ansemia,  scrofula,  amenorrhoea,  cardiac  disease,  syphilis,  mala- 
rial cachexia,  and  convalescence  from  acute  disease.  The 
cautions  already  given  respecting  digestion  must  be  faithfully 
respected,  to  secure  its  haematinic  action  over  a  length  of  time. 
Iron  is  a  constituent  of  many  well-known  mineral  waters,  the 
most  important  being  those  of  Spa,  Tarasp,  Kissingen,  Kreuz- 
nach,  Pyrmont,  and  St.  Moritz  on  the  continent;  Tunbridge 
Wells,  Harrogate,  and  Strathpefier  in  this  country ;  the  Eawley 
Springs,  Sweet  Chalybeate,  and  Bedford,  in  the  United  States. 
It  occurs  chiefly  as  the  bicarbonate,  held  in  solution  by  excess 
of  carbonic  acid. 

3.  SPECIFIC  ACTION  AND  USES. 

Iron  has  no  specific  action  on  the  organs  apart  from  the 
blood ;  and  the  tonic  effect  which  it  produces  so  satisfactorily 
appears  to  be  entirely  referable  to  its  action  on  the  red  cor- 
puscles. Abundance  of  oxygen  is  essential  for  every  bodily 
and  mental  function ;  and  the  feeling  of  "  tone,"  vigour,  and 
mental  fitness  varies  with  the  degree  of  oxygenation  of  the 
blood,  i.e.  with  the  quality  of  the  blood  as  regards  haemoglobin. 
Nervous,  muscular,  and  cardiac  debility  are  thus  removed  by 
Iron,  and  even  digestion  is  restored  by  this  gastric  irritant,  if 
it  can  be  successfully  introduced  into  the  blood.  The  tem- 
perature is  said  to  be  slightly  raised  by  Iron,  showing  increased 
oxydation.  Iron  has  also  a  specific  effect  in  erysipelas,  diph- 
theria, and  other  adynamic  diseases,  which  cannot  be  perfectly 
explained.  Fever  is  generally  held  to  contra -indicate  the  use  of 
Iron ;  and  the  same  may  be  said  of  phthisis,  except  in  mild 
forms  or  special  combinations. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Iron  is  excreted  by  almost  eveiy  possible  channel.  As  it 
is  absorbed,  so  a  portion  of  it  is  excreted  along  the  whole  length 
of  the  intestine,  and  colours  the  fieces  black  (sulphide).  Only 
a  small  amount  escapes  in  the  urine,  saliva,  the  sweat,  the  milk, 
the  pancreatic  juice,  and  by  the  various  mucous  surfaces. 
Whilst  passing  out  of  the  system.  Iron  produces  a  second 
or  remote  effect  of  an  astringent  kind.  As  regards  the  bowels, 
the  clinical  applications  of  this  fact  are  most  important. 
Thus  most  of  the  salts  of  Iron  cause  constipation  unless  com- 
bined with  a  purgative,  such  as  the  Sulphates  of  INIagnesium  and 
Sodium,  or  Aloes  ;  no  good  can  be  derived  from  Iron  until  the 
bowels  have  been  thoroughly  relieved,  and  are  acting  regularly; 
and  certain  salts,  such  as  the  Pcrchloride  and  Pemitrate,  which 
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are  more  astringent  to  the  intestines  than  others,  may  be 
employed  to  check  chronic  diarrhoea  and  dysentery,  and  to 
arrest  haemorrhage  from  the  bowel  in  typhoid  fever.  The 
remote  astringent  action  of  Iron  is  increased  from  the  fact  that 
it  is  also  excreted  by  the  liver,  and  passes  down  with  the  bile. 
Passing  out  sparingly  by  other  channels,  e.g.  the  kidneys,  Iron 
must  be  given  in  fuU  doses  when  we  desire  its  action  upon 
them.  In  the  kidneys  it  is  excreted  by  the  cells,  not  by  the 
glomeruli ;  the  urine  falls  somewhat  in  volume,  but  _  the  urea 
and  other  solids,  as  well  as  the  acidity,  are  increased. 
Hiemorrhage  from  the  kidneys  or  bladder  is  arrested  by  Iron, 
which  is  also  beneficial  in  some  cases  of  Bright' s  disease.  Iron 
similarly  reduces  the  secretion  of  milk  in  nursing  women.  The 
remote  eSect  of  Iron  on  the  mucous  surfaces  renders  it  a  valu- 
able haemostatic  in  recurrent  passive  bleedings  from  the  nose, 
uterus,  and  respiratory  passages.  As  a  remote  astringent,  it  is 
invaluable  in  chi'onic  discharges  from  the  same  and  allied  parts, 
especially  in  leucorrhoea. 

5.   ACTIONS  AND  USES  OF  THE  DIFFERENT  PREPARATIONS 

OF  IRON. 

Large  as  is  the  number  of  the  preparations  of  Iron,  they 
and  their  special  actions  may  be  easily  remembered  if  classified 
as  follows : 

1.  Iron,  its  Oxides  and  Carbonates. — This  group  com- 
prises Ferrum  liedactum,  Mistura  Ferri  Aromatica,  Vinum 
Ferri,  Ferri  Carbonas  Saccharata,  Mistura  Ferri  Composita, 
Liquor  Ferri  Dialysatus,  and  Ferri  Peroxidum  Hydratum. 
These  preparations  possess  the  haematinic  action  of  Iron  with 
but  little  astringency,  and  are  accordingly  selected  to  restore 
the  blood  when  the  patient  has  a  tendency  to  dyspepsia  and 
constipation.  They  are  the  principal  forms  of  Iron  used  in  the 
routine  treatment  of  anaemia,  amenorrhoea,  and  chlorosis  in 
young  women.  Let  it  be  observed  that  the  solid  preparations  of 
this  class  form  soluble  compounds  in  the  stomach  for  absorption 
into  the  blood  as  readily  as  do  the  fluid  preparations  belonging  to 
the  second  class.  The  Mistura  Ferri  Composita,  although  a 
preparation  of  the  Protosulphate,  contains  the  Carbonate  and 
Peroxide,  and  is  a  favourite  and  valuable  preparation  for 
anaemia  with  amenorrhoea  ;  the  Iron  acting  as  a  haematinic, 
the  Potassium  also  building  up  the  red  corpuscle  (the  salts  of  c 
which  are  almost  entirely  Potassium  compounds),  and  the 
Myrrh  increasing  the  production  of  leucocytes  for  conversion 
possibly  into  the  red,  as  well  as  stimulating  the  uterus. 
Ff;rrum  Redactum,theSaccharated  Carbonate  andHydratedPer- 
oxide^  although  bulky  powders,  are  easily  taken  and  well  borne. 
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Vinum  Ferri  is  an  agreeable  preparation  largely  prescribed  for 
children.  The  Aromatic  Mixture,  containing  Cinchona  and 
aromatic  bitters,  is  a  valuable  stomachic  tonic  and  hsematinic. 

2.  Compounds  of  Iron  with  the  Mineral  Acids.— Ferri 
Sulphas  in  its  various  forms.  Liquor  Ferri  Perchloridi  and  its 
preparations,  and  Liquor  Ferri  Pemitratis,  are  comprised  in 
this  group,  which  are  characterised  by  their  corrugating  and 
astringent  action.  They  are,  therefore,  chosen  in  all  the  external 
and  internal  applications  of  Iron  for  local  purposes,  especially  as 
haemostatics.  The  Strong  Solution  of  the  Perchloride  is  in- 
jected into  the  uterus  va.  post  par  turn  haemorrhage  in  the  form 
of  a  watery  solution  (1  part  to  3)  with  the  best  results.  Cotton 
wool  or  lint  soaked  in  the  same  solution  is  used  for  plugging 
deep  wounds,  the  cavities  of  the  nose,  mouth,  etc.,  in  haemor- 
rhage ;  but  the  action  of  the  Iron  on  the  surfaces  of  wounds,  and 
the  extensive  coagulation  which  it  sets  up  in  the  veins,  are  both 
objections  to  its  employment,  unless  the  bleeding  cannot  other- 
wise be  arrested.  Internally  these  astringent  preparations  may 
be  given  in  haemorrhage  from  the  stomach  or  bowels,  kidneys, 
or  bladder  ;  but  not,  as  a  rule,  in  haemoptysis.  As  haematinics, 
the  Tincture  or  Liquor  of  the  Perchloride,  and  the  Pemitrate, 
well  diluted,  are  much  given  to  convalescents  after  the  appetite 
has  been  restored,  and  to  persons  who  require  a  tonic  ;  in  pas- 
sive haemorrhages  and  chronic  inflammatory  discharges,  such 
as  leucorrhoea ;  and  as  a  specific  in  erysipelas.  In  ordering 
this  class  of  Iron  salts,  we  must  carefully  observe  the  various 
precautions  already  mentioned  in  connection  with  digestion. 
Protosulphate  is  weU  borne  in  the  form  of  piU,  and  is  a  rapid 
haematinic. 

3.  Compounds  of  Iron  with  Vegetable  Acids. — These  are 
the  Ferri  et  Ammonii  Citras,  Ferrum  Tartaratum,  and  the 
Liquor  and  Tinctura  Ferri  Acetatis.  They  are  at  once  the 
weakest,  the  blandest,  and  the  least  constipating  preparations 
of  Iron,  and  are  therefore  employed  when  only  small  quantities 
of  the  metal  have  to  be  given  over  a  length  of  time  as  a  tonic, 
or  to  commence  a  course  of  haematinics  when  the  alimentary 
canal  cannot  tolerate  the  stronger  preparations.  They  make 
but  little  impression  upon  the  more  severe  forms  of  anaemia. 
They  can  be  given  with  alkalies. 

4.  Compounds  of  Iron  with  other  Active  Bodies.— Iron 
is  combined  in  the  Pharmacopoeia  with  Iodine,  Ferri  lodidum ; 
with  Arsenic  Acid,  Ferri  Arsenias  ;  with  Phosphoric  Acid, 
Ferri  Phosphas ;  and  with  Quinine,  Ferri  et  Quininoe  Citras. 
Speaking  generally,  it  may  be  said  that  in  these  preparations 
the  Iron  is  intended  to  relieve  anasmia,  or  to  act  as  a  tonic  in 
the  sense  we  have  described,  whilst  the  other  constituent  is 
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specifically  influencing  the  diseased  condition  on  winch  the 
an£emia  or  debility  depends.  Thus  the  Iodide  of  Iron  is  em- 
ployed in  syphilis  and  scrofula;  the  Arseniate  m  chronic 
cUseases  of  the  skin,  liver,  etc.,  with  a  gouty,  rheumatic,  or 
malarial  taint ;  the  Phosphate  in  diseases  of  the  bones,  such  as 
rickets ;  and  the  compound  with  Quinine  in  malarial  cachexia, 
where  it  may  rapidly  restore  the  blood  corpuscles.  .  But  all  the 
preparations  of  this  group,  and  especially  the  last,  are  also  used 
as  ordinary  tonics,  according  to  circumstances.  The  Solution 
of  the  Persulphate  of  Iron  is  introduced  solely  as  a  source  of 
several  other  preparations. 

MANGAiSTESIUM.    Manganese.    Mn.  55. 

The  only  salt  of  this  metal  in  the  Pharmacopoeia 
is  the  Black  Oxide  ;  but  Permanganate  of  Potassium, 
which  is  derived  from  it,  is  best  discussed  under  this 
head. 

Manganesii  Oxidiim  Nigrum.— Black  Oxide 
of  Manganese.    Mn02.    Native.    A  heavy  black  powder. 

From  Manganesn  Oxxdum  Nigrum  is  made  : 

Potassii  Permanganas. — Permanganate  of  Potas- 
sium. KMn04. 

Source. — Made  by  (1)  evaporating  a  mixture  of  the 
Black  Oxide,  Chlorate  of  Potassium,  and  a  solution  of 
Caustic  Potash;  pulverising  the  residue,  semifusing, 
cooling  and  pulverising;  then  (2)  boiling  in  water, 
neutralising  the  decanted  liquor  with  Carbonic  Acid  Gas ; 
evaporating,  crystallising,  and  drjdng.  (1)  3Mn02  -h 
KCIO3  +  6KH0  =  3K2Mn04  +  KCl  +  3H2O  ;  a  man- 
.  ganate  being  formed.  (2)  3K2Mn04  +  2H2O  =  2KMn04 
-\-  4KH0  -f  MnOa  ;  the  manganate  becoming  perman- 
ganate by  boiling. 

Characters. — Dark  purple,  slender  prisms,  inodorous, 
with  a  sweet  astringent  taste,  yielding  a  rich  purple 
solution  when  moistened.  SoUibility,  1  in  16  of  water. 
Is  very  rapidly  deoxydised  in  the  presence  of  organic 
matter  into  hydrated  peroxide  of  manganese,  losing  its 
purple  colour  for  a  brown.  Impurities. — Carbonate  of 
Potassium;  Black  Oxide  of  Manganese,  detected  by 
being  less  soluble  in  water,  and  by  volumetric  test. 
Lose,  1  to  5  gr. 
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Preparation. 

Liquor  Potassii  Permanganatis. — 1  in  100 
of  Distilled  Water.    Dose,  2  to  4  fl.dr. 

Manganesii  Oxidum  Nigrum  is  also  used  in  making  Liquor 
CMori  and  Hydrargyri  Perchloridum. 

GENERAL  CHEMICAL  CHARACTERS  OF  MANGANESE  SALTS. 

Manganese  salts  give  a  flesh-coloured  precipitate  with 
(NH4)2S ;  a  white  with  NH4HO,  partly  soluble  in  excess. 


ACTION  AND  USES. 
L  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Permanganate  of  Potassium  is  an  irritant  or 
even  caustic  in  the  pure  state,  stimulant  in  the  form  of  the 
Solution,  and  has  a  healing  effect  upon  ulcers  and  wounds.  Its 
principal  applications,  however,  are  independent  of  its  physio- 
logical action  on  the  human  tissues,  and  due  to  its  influence  as 
an  antiseptic,  disinfectant,  and  deodorant,  that  is,  to  its  action 
on  the  processes  and  products  of  sepsis,  fermentation,  and 
decomposition.  By  its  power  of  giving  up  oxygen  freely,  the 
permanganate  either  destroys  the  ferment  or  organism  on 
which  these  processes  depend,  or  forms  chemical  compounds 
with  the  materials  on  which  they  flourish  (the  tissues,  plasma, 
pus,  etc.),  incapable  of  decomposition ;  it  is  thus  an  antiseptic. 
By  similarly  oxydising  the  products  of  decomposition  already 
begun,  it  so  alters  their  chemical  properties  as  to  deodorise  and 
decolorise  them,  and  it  destroys  also  the  power  of  further  in- 
fection which  such  products  generally  possess ;  it  is  thus  a 
disinfectant.  Permanganate  of  Potassium  may  therefore  be 
used  as  a  dressing  for  foul  ulcers  ;  but  other  substances,  pos- 
sessing special  advantages,  are  generally  preferred  for  this 
purpose.  1  in  150  is  the  strength  required  to  destroy  bacteria 
or  prevent  their  reproduction. 

Internally. — This  salt  is  employed  as  a  mouth-wash  in 
foul  conditions  of  the  teeth  and  mouth,  as  a  gargle  in  putrid 
sore-throat,  and  as  an  injection  in  infective  and  foul  discharges, 
such  as  gonorrhoea,  vaginitis,  oztsna,  and  cancer  of  the  uterus. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  ACTION,  AND  REMOTE 

LOCAL  ACTION. 

Nothing  is  definitely  known  of  the  action  of  Permanganio 
Acid  on  the  blood,  tissues,  or  organs  of  excretion.   It  is  diflicult 
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to  believe  that  any  portion  of  the  salt  escapes  decomposition 
before  absorption,  unless  given  in  poisonous  doses ;  and  the 
Oxide  of  Manganese,  into  which  it  is  converted,  is  believed  to 
,  be  inert,  although  once  considered  ha^matinic.  The  internal 
administration  of  the  Potassium  salt  for  some  supposed  effect 
on  infective  fevers  or  gangrenous  processes  must  therefore  be 
useless.    It  has  recently  been  used  as  an  emmenagogue. 

By  far  the  most  important  application  of  Permanganate  of 
Potassium  is  as  a  disinfectant  and  deodorant,  apart  from  the 
human  body  :  to  disinfect  stools  and  foul  discharges  after  re- 
moval from  the  patient ;  to  wash  utensils ;  and  to  flush  water- 
closets,  etc.  Its  great  advantages  are,  that  it  is  rapid  and 
\  complete  in  its  action ;  odourless  and  non-poisonous  in  solu- 
j;  tions  of  ordinary  strength ;  and  that  it  shows  by  change  of 
colour  whether  it  is  acting  or  exhausted.  The  principal  dis- 
advantage connected  with  it  is  its  expense. 

Sub-Group  3. 

HYDRAEGYRUM.    Mercury.    Hg.  200. 

Mercury  is  of  the  first  therapeutical  importance, 
and  a  large  number  of  salts  and  other  preparations  are 
made  from  it,  all  being  derived,  directly  or  indirectly, 
from  the  metal  itself. 

Hydrargyrum.— Mercury.  Hg. 

Source. — Obtained  from  Cinnabar,  the  Sulphide,  by  roasting 
or  distilling  with  Lime. 

Characters —K  fluid  metal,  brilliantly  lustrous;  boils  at 
662°  Fahr.  and  solidifies  at  -40°  Fahr.  Impur Hies.— Lead,  tin, 
etc. ;  detected  by  being  non-volatile. 

Preparations  containing/  free  Mercury. 

1.  Hydrargyrum  cum  Creta.— 1  in  3,  with  Pre- 
pared Chalk.    A  light  grey  powder.    Dose,  3  to  8  gr. 

2.  Emplastrum  Hydrargyri.— 1  in  3,  with  Olive 
Oil,  Sublimed  Sulphur,  and  Lead  Plaster. 

3.  Emplastrum  Ammoniaci  cum  Hydrargyro.  

1  in  5.    See  Amononiacum. 

4.  Pilula  Hydrargyri.  —  "Blue  Pill."  1  in  3  • 
with  Confection  of  Koses,  li ;  and  Liquorice,  I,  Dose\ 
3  to  8  gr.  ^         1  ^  » 
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5.  Unguentum  Hydrargyri.  —  "Blue  Ointment." 
1  in  2,  with  Lard  and  Suet. 

'OM  Unguentum  Hydrargyri  are  prepared : 

a.  LiNiMENTUM  Hydrargyri. — 1 ;  with  Solution 
of  Ammonia,  1 ;  and  Camphor  Liniment,  1.  1  of 
Mercury  in  6. 

b.  Unguentum  Hydrargyri  Compositum.  — 
"Scott's  Ointment."  6;  with  Yellow  Wax,  3; 
Olive  Oil,  3  ;  and  Camphor,         1  of  Mercury  in  4^. 

c.  SupposiTORiA  Hydrargyri. — 5  gr.,  with 
10  gr.  of  Oil  of  Theobroma  in  each.  1  of  Mercury 
in  6. 

From  Hydrargyrum  are  made  : 

6.  Hydrarg3rri  Oxidum  Rubrum. — Red  Oxide  of 
Mercury.    HgO.    "  Eed  Precipitate." 

Source. — Made  by  (1)  dissolving  Mercury  in  Nitric 
Acid ;  drying ;  and  (2)  triturating  the  resulting  Per- 
nitrate  with  Mercury,  and  heating.  (1)  3Hg  +  8HNO3 
r=  3(Hg2N03)  +  2N0  +  4H2O.  (2)  Hg2N03  +  Hg  = 
2HgO  +  2NO2. 

Characters. —  An  orange-red  crystalline  powder, 
nearly  insoluble  in  water.  Evolves  0  gas  when  heated ; 
Hg  remaining  behind.  Impurities. — Red  lead  and  brick- 
dust;  detected  by  being  non- volatile.  Nitrate  of 
mercury ;  by  yielding  nitrous  vapours  by  heat.  Dose, 
5  to  1  gr. ;  rarely  used  internally. 

Preparation. 

Unguentum  Hydrargyri  Oxidi  Rubri.  — 
**  Red  Precipitate  Ointment."  1  in  8,  with  Hard 
and  Soft  Paraffin. 

7.  Hydrarg3rri  Persulphas. — Persulphate  of  Mer- 
cury. HgS04. 

Source. — Made  by  dissolving  Mercury  in  hot  Sul- 
phuric Acid,  and  drying.  Hg -|- 2H2SO4  =  HgS04 -|- 
2H2O  +  SO2. 

Characters. — A  white,  heavy,  crystalline  powder ; 
rendered  yellow  by  affusion  of  water ;  entirely  volati- 
lised by  heat.    Not  given  medicinally. 

From  Hydrargyri  Persulphas  are  made : 

a.  Hydrargyri  Subchloridum. — Subchloride  of 
Mercury.    Calomel.  Hg2Cl2. 
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^owr^.  —  Made  by  (1)  and  (2)  triturating  a 
mixture  of  Persulphate  of  Mercury,  Mercury,  and 
Chloride  of  Sodium ;  subliming ;  and  washing  with 
boiling  water.  (1)  HgS04  +  Hg  =  Hg2S04.  (2) 
Hg,S04  +  2NaCl  =  Hg^Cl^  +  Na2S94.  The  Mercury 
prevents  the  formation  of  Perchloride. 

Characters. — A  dull  white,  heavy,  nearly  taste- 
less powder,  insoluble  in  water,  spirit,  or  ether; 
boiling  concentrated  nitric  acid  oxydises  and  dis- 
solves it;  is  blackened  by  ammonia,  dimercurous- 
ammonium-  chloride,  (NHsHgsCl),  being  formed; 
entirely  volatilised  by  heat,  "impurities. — Perchlo- 
ride of  Mercury;  soluble  in  warm  ether.  Other 
chlorides  ;  which  are  not  volatile.    Lose^  |  to  5  gr. 

Freparations. 

a.  LoTio  Hydrargyki  Nigra.  —  Black 
Wash.  Calomel,  1  ;  Lime  -  Water,  146. 
HggCLj  +  Ca2H0  =rHg20  +  CaCla+HgO  ;  the 
Black  Oxide  being  formed. 

/3.  PiLULA  Hydrargyri  Subchloridi 
CoMPOsiTA. —  Plummer's  Pill.  Calomel,  1; 
Sulphurated  Antimony,  1 ;  Guaiacum  Resin, 
2;  Castor  Oil,  1.    Dose^  5  to  10  gr. 

7.'  IInguentum  Hydrargyri  Subchloridi. 
— 1  in  6J,  with  Benzoated  Lard. 

b.  Hydrargyri  Perchloridum. — Perchloride  of 
Mercury.    "  Corrosive  Sublimate."  ligCla. 

Source. — Made  by  triturating  a  mixture  of  Per- 
sulphate of  Mercury,  Chloride  of  Sodium,  and  Black 
Oxide  of  Manganese;  and  subliming.  HgS04-f-2NaCl 
+  MnOg  =  HgClg  4- Na2S04  +  MnOg.  The  Man- 
ganese prevents  the  formation  of  Calomel,  by  setting 
free  CI  which  converts  the  Sub-  into  the  Per- 
chloride. 

Characters. — Heavy  colourless  masses  of  pris- 
matic crystals.  Solubility^  1  in  20  of  water ;  1  in  5 
of  spirit ;  1  in  6  of  ether.  Incompatible  with  alka- 
lies and  their  carbonates,  iodide  of  potassium,  lime- 
water,  tartar-emetic,  nitrate  of  silver,  acetate  of 
lead,  albumen,  soaps,  decoction  of  bark.  Impurities. 
— Fixed  salts ;  detected  by  not  volatilising.  Dose,  ^ 
to  i  gT. 
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Preparations, 
a.  Liquor  Hydrargyri  Perchloridi. — ^ 
gr.  in  1  fl.  oz.  ( J^-  gr.  in  1  fl.dr.)  of  Water,  with 
■i  gr.  of  Chloride  of  Ammonium.  Part  of  the 
NH4CI  forms  a  double  salt  with  HgCLj  and 
prevents  decomposition.    Dose,  30  to  120  min, 

j8.  LoTio  Hydrargyri  Flava. — "Yellow 
Wash,"  Corrosive  Sublimate,  1 ;  Lime- Water, 
243.  ^HgCla  +  Ca(HO)^z=HgO+CaCl2+H20  ; 
the  Yellow  Oxide  being  formed. 

From  Kydrargyri  Ferchloridum  are  made : 

7.  Hydrargyri  lodidum  Rubrum.—  Red 

Iodide  of  Mercury.  Hgl2. 

Source. — Made  by  mixing  hot  solutions  of 
Perchloride  of  Mercury  and  Iodide  of  Potas- 
sium; and  washing  and  drjang  the  precipitate. 
HgCla  -f  2KI  =  HgT2  +  2KC1. 

Characters. — A  vermilion  crystalline  pow- 
der. Soluble  feebly  in  water,  freely  in  ether, 
or  in  an  aqueous  solution  of  Iodide  of  Potas- 
sium. Entirely  volatilised  by  heat  under  red- 
ness. Impurities,  as  of  the  Perchloride.  Dose, 
sV  to  i  gr. 

Preparations. 

i.  Liquor  Arsenii  et  Hy'drargyri 
loDiDi. — Solution  of  Iodide  of  Arsenium 
and  Mercury.    Donovan's  Solution. 

Source. — Made  by  dissolving  by  tri- 
turation equal  parts  of  Iodide  of  Arsenium 
and  Red  Iodide  of  Mercury  in  Water. 

Characters.  —  A  clear  pale  yellow 
liquid,  with  a  metallic  flavour.  Contains 
1  percent,  of  each  Iodide.  Dose,  10  to  30  min. 

ii.  Unguentum  Hydrargyri  Iodidi 
EuBRi. — 1  in  28  of  Simple  Ointment. 

5.  Hydrargyrum  Ammoniatum.  —  Am- 
moniated  Mercury.  "White  Precipitate." 
NHaHgCl. 

Source. — Made  by  precipitating  a  solution 
of  Perchloride  of  ]\Iercury  with  diluted  So- 
lution of  Ammonia;  washing,  and  dr>ang 
HgCl2+2NH4HO=NHgHgCl-fNH4Cl+2H20. 
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Characters. — An  opaque  white  powder,  in- 
soluble in  water,  spirit,  and  ether.  Impurities^ 
as  of  the  Perchloride. 

Preparation. 
Unguentum  Hydrargyri  Ammoniati. 
— 1  in  10,  with  Simple  Ointment. 

€.  Hydrargyri  Oxidum  Flavum.— Yellow 
Oxide  of  Mercury.  HgO. 

Source. — Made  by  precipitating  a  solution 
of  Perchloride  of  Mercury  in  water,  with 
Solution  of  Soda ;  washing,  and  drying.  HgClg 
-f  2NaH0  =  HgO  +  2NaCl  +  H2O. 

Characters. — A  yellow  powder ;  insoluble  in 
water;  entirely  volatilised  by  heat.  Has  the 
same  composition  as  the  Red  Oxide,  but  is 
non-crystalline. 

Freparation. 

Oleatum  Hydrargyri.  —  Oleate  of 
Mercury.  Yellow  Oxide  of  Mercury,  1 ; 
dissolved  in  Oleic  Acid,  9.  A  light  brown, 
oleaginous,  semisolid  substance,  with  a 
smell  of  Oleic  Acid. 

8.  Liquor  Hydrargyri  Nitratis  Acidus. — titrate 
of  Mercury,  Hg2N03,  in  solution  in  Nitric  Acid. 

Source. — Made  by  dissolving  4  oz.  of  Mercury  in 
5  fl.oz.  of  Nitric  Acid  and  1 J  fl.oz.  of  Water,  and  boiling. 

Characters. — A  colourless,  strongly  acid  liquid;  sp. 
gr.  2*0.  Impurity. — Subnitrate  of  Mercury ;  giving 
precipitate  when  dropped  into  diluted  Hydrochloric  Acid. 

9.  Unguentum  Hydrargjni  Nitratis. —  "Citrine 
Ointment."  Made  by  adding  a  hot  Solution  of  4  of 
Mercury  in  12  of  Nitric  Acid,  to  15  of  Lard  melted  in 
32  of  Olive  Oil ;  heating  until  the  mixture  froths  up ; 
and  stirring  till  cold. 

Preparation. 

Unguentum  Hydrargyri  Nitratis  Dilutum. 
—1,  with  2  of  Soft  Paraffin. 

Non-official  Salt  of  Mercury. 

Hydrargyri  lodidum  Viride. — Green  Iodide  of  Mercury. 
Hp^.J.^.  A  dull  green  powder,  insoluble  in  water;  becoming 
yellowish  from  conversion  into  the  Red  Iodide  by  keeping.  Made 
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by  rubbing  together  Mercury  and  Iodine  with  a  few  drops  of 
Spirit.    Bose^  1  to  3  gr. 

GENERAL  CHEMICAL  CHARACTERS  OF  SALTS  OF  HYDRARGYRUM. 

Solutions  of  Mercurous  salts  give  a  black  precipitate  with 
H2S ;  and  a  white  precipitate  with  HCl,  blackened  by  NH4HO. 
Those  of  Mercuric  salts  give  a  brown  precipitate  with  H2S ; 
a  scarlet  with  KI.  The  insoluble  Mercurials  are  volatilised  by 
heat. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Mercury  and  most  of  its  preparations  cause  but  little 
irritation  of  the  unbroken  skin  unless  applied  for  some  time ; 
but  all  the  stronger  mercurial  preparations  are  to  be  used  with 
caution  locally.  On  ulcers  and  mucous  surfaces  mercurials 
produce /owr  definite  effects:  1.  "Weak  solutions  of  the  Per- 
chloride  (g  to  \  gr.  to  1  fl.  oz.),  and  the  Ointments  of  the  various 
salts,  are  astringent,  antiphlogistic,  and  stimulant,  like  the 
preparations  of  other  metallic  salts.  {See  page  63.)  On  this 
principle  many  inflammations  of  the  skin  and  ej^elids  are 
treated  with  Red  Precipitate,  White  Precipitate,  and  Citrine 
Ointments.  2.  Stronger  solutions  of  Corrosive  Sublimate 
cause  inflammation  of  the  skin,  and  concentrated  solutions  are 
caustic ;  but  neither  effect  is  employed  sirrgically.  The  Acid 
Solution  of  the  Nitrate  is  also  a  powerful  caustic,  used  to 
destroy  small  growths  on  the  skin.  3.  All  mercurials  are 
antiseptic  and  disinfectant,  especially  the  Perchloride.  [See 
page  102.)  4.  Part  of  the  application  is  absorbed,  and  pro- 
duces, both  locally  and  generally,  the  specific  effect  of  the 
metal  to  be  presently  described.  The  official  Lotions  are 
intended  to  have  a  local  specific  action,  and  are  much  used  in 
syphilis.  As  it  is  frequently  desirable  to  obtain  the  general 
effects  of  Mercury  by  local  application,  it  will  be  well  to 
describe  here  the  various  methods  of  administration  of  the  drug. 

(1)  Inunction. — In  the  form  of  the  Ointment,  metallic 
Mercury  may  be  applied  by  inunction,  i.e.  rubbed  into  a  soft 
part  of  the  skin.  Thus  applied,  Mercury  undoubtedly  enters 
the  blood ;  but  it  has  been  contended  that  the  metal  is  not 
admitted  by  the  skin,  but  through  the  lungs,  in  the  form  of 
the  vapour  arising  from  the  heated  body  smeared  with  the 
Ointment,  or  even  in  small  particles  by  the  mouth.  Fortunately, 
the  question  is  of  no  practical  importance,  the  fact  remaining 
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that  the  system  can  he  quickly  hrought  under  the  influence  of 
Mercury  hy  inunction.  The  Oleate  painted  on  the  skm  also 
conveys  the  metal  into  the  system.  ,  j 

(2)  Ium%gation.—'Y)iQ  Subchloride  (Calomel)  may  be  ad- 
ministered hy  fumigation.  The  vapour  of  Calomel,  nsmg  from 
a  vessel  heated  by  a  lamp,  is  conducted  to  a  part  or  to  the 
whole  of  the  surface  of  the  body  of  the  patient,  and  there 
aUowed  to  settle  as  a  fine  deposit  of  the  salt.  The  effect  is 
increased  by  simultaneous  diaphoresis,  induced  either  by  the 
vapour  of  water  or  by  such  a  drug  as  Jaborandi.  20  gr.  of 
Calomel  may  thus  be  fumigated,  during  a  sitting  of  twenty 
minutes.  The  same  doubt  exists  as  to  the  precise  way  m 
which  the  Calomel  thus  applied  enters  the  system. 

(3)  Baths.— hs,  a  bath  of  dilute  solutions  of  the  Per- 
chloride,  say  3  dr.  to  30  gallons  of  water,  with  1  fl.dr.  of 
Hydrochloric  Acid. 

(4)  Endermicalhj. — ^Mercurials  may  be  dusted  on  to  the 
raw  surface  of  a  bhstered  portion  of  the  skin,  or  soft  syphilitic 
growths  (condylomata),  when  they  are  rapidly  absorbed. 

(5)  Hypodermically. — Solutions  of  the  Perchloride  (albu- 
minates or  peptonates)  may 'be  injected  under  the  skin  or  into 
the  tissues  ;  a  powerful  method,  but  apt  to  produce  sores. 

(6)  Inhalations. — The  vapour  of  Mercurials  may  be  in- 
haled, as  we  have  seen  ;  but  this  method  is  rarely  intentionally 
employed. 

(7)  Per  rectum. — ^Mercury  may  be  given  in  the  form  of 
^suppositories. 

"Whilst  the  specific  effects  of  the  drug,  presently  to  be 
described,  are  developed  by  these  methods,  the  local  effect 
will  be  more  marked :  certain  skin  diseases  will  be  healed, 
condylomata  removed,  and  indurations  and  chronic  inflammatory 
processes  in  connection  with  the  bones  or  joints  will  be  reduced. 

Internally,  the  local  action  of  Mercury  is  the  same  as 
externally,  according  to  the  nature  and  strength  of  the  prepara- 
tion employed.  Very  dilute  solutions  of  the  Perchloride  (4  gr. 
to  10  oz.,  with  8  min.  of  Hydrochloric  Acid)  may  be  used  as  a 
gargle  or  wash  for  syphilitic  ulcers  of  the  tongue  and  gums. 
All  the  salts  of  Mercury  act  upon  the  mouth,  gums,  and 
salivary  glands,  causing  salivation  ;  but  this  effect  is  due  to 
their  excretion,  not  to  their  immediate  influence  on  the  parts, 
and  will  be  described  later. 

In  the  stomach,  Mercurials  combine  with  the  Chloride  of 
Sodium  of  the  secretions,  and,  whatever  their  original  form, 
are  converted  into  a  double  Chloride  of  Sodium  and  Mer<)urv, 
which  further  unites  with  the  albuminous  juices,  to  form  a 
complex  molecule  of  Mercury,  Sodium,  Chlorine,  and  Albumen. 
H-8 
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This  compound,  althou^^h.  precipitated  at  first,  is  soluble  in  an 
excess  either  of  Chloride  of  Sodium  or  of  Albumen  ;  exists  in 
the  stomach,  therefore,  in  solution;  and  is  readily  diffusible 
and  easily  absorbed.  It  is  not  specially  irritant  in  moderate 
quantities,  and  none  of  the  salts  of  Mercury  given  in  medicinal 
doses  produce  vomiting  like  Zinc  and  Copper;  indeed,  Dr. 
Einger  has  shown  that  Calomel  in  gr.  doses,  or  Hydrargyrum 
cum  Creta  in  \  gr.  doses,  given  every  two  or  three  hours, 
arrests  some  forms  of  vomiting  in  children.  In  large  or  con- 
centrated doses,  however,  Mercurials  are  irritant  or  corrosive 
to  the  stomach,  and  should  always  be  given  with  caution  and 
after  meals. 

The  irritant  effect  of  Mercurials  continues  in  the  duodenum, 
naturally  taking  the  form  of  purgation.  The  Perchloride  is 
never  employed  to  produce  this  effect,  but  divided  Mercury  in 
the  form  of  the  Pilula  Hydrargyri  or  Hydrargyrum  cum  Creta, 
and  Calomel,  are  common  purgatives.  The  action  of  Mer- 
curials as  purgatives  is  a  purely  local  one,  none  of  the  metal 
being  absorbed,  but  the  whole  expelled  in  the  f  geces.  The  exact 
nature  of  this  action  is,  however,  obscure.  Probably  the  intes- 
tinal glands  are  chiefly  stimulated  to  increased  secretion,  and 
the  mucous  membrane  irritated  to  such  a  degree  as  to  produce 
a  moderate  increase  of  watery  exudation  from  its  vessels  into 
the  bowel,  peristalsis  becoming  more  brisk  at  the  same  time. 
The  result  is  thorough  evacuation  of  the  contents  of  the 
small  intestine,  as  large,  loose,  but  not  watery,  stools  charged 
with  bile,  which  has  been  hurried  out  directly  from  the  duo- 
denum, and  not  allowed  to  re-enter  the  portal  circulation  by 
absorption  from  the  lower  bowel,  as  it  normally  does.  Thus 
Mercurials,  especially  Calomel,  increase  the  amount  of  bile 
evacuated  without  directly  increasing  the  amount  secreted ; 
that  is,  are  indirect  cholagogues  by  being  duodenal  purgatives. 
The  manner  in  which  indirect  cholagogue  action  stimulates 
the  liver  to  further  secretion  is  discussed  on  page  475.  The 
purgative  action  of  Mercurials  is  greatly  assisted  by  a  subse- 
quent saline,  such  as  Seidlitz  Powder,  or  the  Mistura  8enna3 
Composita.  The  class  of  diseases  in  which  Mercurials  are 
selected  as  purgatives  chiefly  include  cases  of  congestion  of  the 
portal  system  and  liver,  especially  those  referable  to  secondary 
indigestion  from  free  living  or  gout ;  cases  of  constipation 
attended  by  irritable  stomach,  or  actual  ulceration  of  the 
stomach  or  bowels  ;  very  rarely  cases  of  habitual  constipation, 
except  at  long  intervals  to  enable  gentle  laxative  measures  to 
act  more  freely  ;  and  diarrhoea,  when  it  is  distinctly  referable 
to  biliary  derangement,  or  the  presence  of  an  irritant  in  the 
bowel,  as  in  children. 
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2.  ACTION  ON  THE  BLOOD. 

As  we  have  seen,  Mercury  enters  the  blood  freely  through 
the  broken  or  unbroken  skin.  From  the  bowel  but  a  small 
part  of  a  medicinal  dose  is  absorbed,  the  rest  passing  off  in  the 
faeces  as  the  sulphide,  unless  combined  with  Opium,  which 
delays  its  progress  through  the  intestine.  The  complex  mole- 
cule which  Mercury  forms  in  the  stomach  and  intestines  is 
decomposed  on  entering  the  blood  by  combination  with  Oxygen 
and  Albumen,  an  Oxyalbuminate  of  Mercury  being  the  result ; 
and  apparently  the  same  compound  is  formed  when  the  metal 
enters  by  other  channels. 

No  direct  effect  on  the  blood  can  be  attributed  to  Mercury  ; 
but  an  impairment  of  nutrition  generally,  including  digestion, 
attends  its  excessive  use,  and  induces  impoverishment  both  of 
the  plasma  and  the  corpuscles,  indirectly  referable  to  the  drug. 
The  blood  under  these  circumstances  is  more  watery  and 
coagulates  less  firmly,  and  nutrition  may  be  further  disordered 
in  consequence,  with  the  production  of  low  forms  of  inflam- 
mation and  ulceration.  But  it  is  to  be  clearly  understood  that 
this  is  not  in  any  sense  a  specific  effect  of  Mercury,  and  that 
the  influence  of  Mercury  upon  inflammatory  products  and 
syphilitic  growths,  to  be  presently  described,  is  not  exerted 
through  the  blood,  but  upon  the  tissues  themselves.  None  of 
the  uses  of  Mercurials  can  therefore  be  referred  to  under  this 
head,  but  the  impoverishing  effect  of  these  drugs  upon  the 
blood  must  be  constantly  kept  in  mind,  and  the  quality  of  the 
blood  sustained  by  abundance  of  food,  and  the  strictest  atten- 
tion to  digestion.  If  the  appetite  fail,  or  serious  dyspepsia 
arise,  Mercurials  must  at  once  be  stopped. 

3.  SPECIFIC  ACTION. 

Mercury  quickly  leaves  the  blood  and  enters  the  tissues, 
where  it  is  apt  to  remain  almost  indefinitely,  being  excreted 
with  comparative  slowness,  especially  when  the  kidneys  are 
diseased.  It  has  been  found  in  every  organ  of  the  body,  most 
abundantly  in  the  liver.  It  is  *  remarkable  fact,  however, 
that  no  definite  anatomical  change  has  ever  been  demonstrated 
in  the  viscera,  such  as  the  vessels,  liver,  or  nervous  system, 
even  in  cases  of  chronic  poisoning  by  this  metal ;  Mercury  in 
this  respect  again  differing  from  Lead,  Silver,  Antimony,  and 
Arsenic.^  Whilst,  therefore,  the  specific  action  of  Mercury  is 
unquestionable,  its  mode  of  action  is  still  obscure,  and  numerous 
thoonos  have  been  proposed  to  account  for  it,  which  need  not 
be  fully  discussed  here.  The  most  probable  explanation  of 
tHe  eliccts  of  Mercury  upon  nutrition  may  be  said  to  be  that 
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in  some  way  or  other  it  interferes  with  the  growth  or  life  of 
germinal  cells,  and  that  it  has  therefore  an  alterative  influence 
on  certain  processes,  such  as  inflammation  and  syphilis,  which 
are  characterised  hy  a  growth  of  small  young  cells.  Possibly, 
it  may  have  a  destructive  influence  on  certain  ferments  and 
organisms  connected  with  physiological  and  pathological 
metabolism,  one  of  these  being  the  organism  of  syphilis. 

Whatever  may  be  the  explanation  of  its  action,  Mercury 
produces  a  train  of  symptoms,  when  given  for  a  considerable 
period  in  moderate  doses,  known  as  "  hydrargyrism,"  which 
chiefly  take  the  form  of  swelling  of  the  gums,  sahvation,  dys- 
pepsia, and  diarrhoea ;  ulceration  of  the  mouth,  mucous  mem- 
branes, and  skin ;  debility ;  nervous  phenomena,  including 
muscular  tremors  and  paralysis,  pains,  and  mental  disturbance ; 
cardiac  depression ;  anaemia  and  cachexia.  The  temperature 
is  not  directly  raised,  nor  are  the  total  excretions  more  abun- 
dant, so  that  there  is  no  positive  evidence  of  increased  meta- 
bolism as  an  effect  of  IVIercury. 

4.   SPECIFIC  USES. 

The  uses  of  Mercury  as  a  specific  remedy  bear  no  definite 
relation  to  these  effects,  which  have  been  mentioned  chiefly 
that  they  may  be  recognised  and  arrested.  The  principal 
application  of  the  drug  is  as  an  "  alterative  "  in  syphilis,  a 
disease  attended  by  the  growth  of  cells  around  the  small 
vessels,  and  the  development  of  these  into  nodes,  gummata, 
various  eruptions,  etc.  Mercury  has  a  powerful  influence  in 
controlling  the  severity  of  this  disease.  Its  employment  may 
be  commenced  with  various  local  applications  to  the  primary 
sore,  and  regular  internal  doses  of  the  Solution  of  the  Per- 
chloride,  Calomel,  Grey  Powder,  or  some  of  the  other  prepara- 
tions, until  salivation  threatens.  It  is  generally  (not  uni- 
versally) believed  that  the  secondary  stage  is  rendered  less 
severe,  or  is  even  entirely  prevented,  by  this  means.  The  drug 
must  be  continued  during  the  appearance  of  secondary  symp- 
toms ;  but,  as  a  rule,  it  is  better  omitted  in  the  tertiary  stage. 
The  particular  preparation  employed  varies  with  the  experience 
of  the  practitioner.  Quinine  and  Opium  are  useful  means  of 
support  to  be  combined  with  Mercury  in  a  coiu-se  of  the  metal, 
and  we  must  repeat  that  unless  the  appetite  and  digestion 
continue  good  its  use  must  be  interrupted. 

The  othei'  use  of  Mercuiials  as  alterative  remedies  is  in 
internal  inflammations,  especially  inflammation  oi  serous 
membranes,  such  as  peritonitis,  pericarditis,  pleurisy,  menin- 
gitis, and  orchitis.  This  line  of  treatment,  once  universal 
in  England, '  is  now  almost  obsolete,  excepting,  perhaps,  in 
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peritonitis  of  a  suLacute  or  chronic  kind,  in  which,  as  in 
most  instances  where  it  is  used  as  an  antiphlogistic,  Mercury 
is  combined  with  Opium.  Possibly  some  of  the  benefit  thus 
attending  mercurialisation  in  inflammation,  and  which  was 
former! 5'  referred  to  a  "  resolvent "  action  on  the  fibrin  of 
exudations,  is  due  to  its  purgative  and  indirect  cholagogue 
effects. 

5.  REMOTE  LOCAL  ACTION  AND  USES. 

Mercury  passes  out  of  the  system  in  all  the  secretions  (the 
saliva,  sweat,  milk,  urine,  and  bile)  probably  as  an  albuminate, 
and  stimulates  many  of  the  glands  en  route.  It  is  in  this  way, 
as  we  have  seen,  a  powerful  sialagogue,  causing  swelling  of 
the  sahvary  glands  and  a  profuse  flow  of  the  secretions  of  the 
mouth.  This  effect  is  important  only  because  it  is  to  be 
avoided.  The  diaphoretic  effect  of  Mercury  is  comparatively 
insignificant.  Whilst  it  does  not  increase  of  itself  the  volume 
of  urine,  it  assists  to  a  marked  degree  such  diuretics  as 
DigitaUs  and  Scilla;  and  it  must  be  given  with  caution  in 
kidney  disease,  as  it  is  believed  to  aggravate  inflammation  of  the 
tubules,  and  readily  produces  its  debilitating  effects  when  the 
renal  function  is  impaired.  In  the  fseces  Mercury  leaves 
the  body  as  the  sulphide,  which  is  derived,  first,  from  that 
considerable  portion  of  the  dose  which  is  not  absorbed ;  and, 
secondly,  from  the  portion  excreted  by  the  liver  (in  the  bile), 
and  by  the  pancreas  and  intestinal  glands.  It  will  thus  be 
peen  that  but  little  use  is  made  of  the  remote  local  action  of 
Mercury. 

6.  ACTION  AND  USES  OF  THE  DIFFERENT   PREPARATIONS  OF 

MERCURY. 

The  preparations  of  Mercury,  although  so  numerous,  can 
be  readily  remembered,  and  their  special  actions  understood, 
when  they  are  classified  as  follows  : 

1.  Metallic  Mercury  and  preparations  containing  it. 

2.  The  Fer chloride  of  Mercury  and  its  preparations. 

3.  The  iSuhchloride  of  Mercury  and  its  preparations. 

4.  The  Oxides^  Iodides^  Ammoniated  Mercury^  and  their  pre- 
parations :  a  complex  group,  the  action  and  uses  of  which 
correspond  mainly  with  those  of  the  Perchloride,  partly  with 
those  of  the  Subchloride. 

5.  Acid  Solution  of  Nitrate  of  Mercury  and  the  Ointment. 

1.  Metallic  Mercury  and  its  preparations. — These  may  be 
employed  in  all  the  classes  of  cases  for  which  Mercurials  are 
adapted.  The  metal  itself  is  never  given  internally,  except  in 
the  finely  divided  form  in  which  it  exists  in  Pilula  Hydrargyri 
and  Hydrargyrum  cum  Greta.    The  Blue  Pill  is  chiefly  used 
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as  a  purgative  and  indirect  cholagogue,  but  is  also  given  in 
syphilis  in  small  doses  combined  with  Opium  and  Quinine,  and 
in  combination  with  Digitalis  and  Scilla  as  a  diuretic  (the 
famous  "Guy's  Pill").  Hydrargyrum  cum  Greta,  "Grey 
Powder,"  is  a  favourite  purgative  for  children,  and  also  a 
convenient  preparation  for  a  course  of  Mercury  in  syphilis. 
Ungucntum  Hydrargyri,  "  Blue  Ointment,"  is  the  usual  means 
of  administering  the  metal  by  inunction  in  syphilis.  A  portion 
as  large  as  a  pea  or  hazel  nut  is  rubbed  daily  into  a  soft  part  of 
the  skin,  such  as  the  inside  of  the  thigh,  or  smeared  on  flannel 
and  applied  round  the  loins,  the  gums  being  carefully  watched. 
This  is  a  very  sure  and  tolerably  safe  but  very  dirty  method, 
which  is  chiefly  employed  in  infants.  Mercurial  Ointment 
may  also  be  smeared  over  inflamed  parts,  such  as  the  testis, 
and  is  used  as  a  parasiticide.  The  Liniment  of  Mercury  (the 
Ointment  in  a  liquid  form)  is  chiefly  employed  as  an  anti- 
phlogistic and  absorbent,  being  soaked  on  lint  and  applied  to 
the  affected  part,  e.g.  the  joints,  or  the  abdomen  in  chronic 
peritonitis.  The  same  use  may  be  made  of  the  Plasters,  and  of 
the  (Compound  Ointment,  "  Scott's  Dressing."  The  Suppository 
may  be  used  in  Syphilis  or  to  kill  ascarides. 

2.  Perchloride  of  Mercury. — This  is  the  most  powerful  of 
all  Mercurials.  It  is  one  of  the  most  active  of  antiseptics.  1 
part  in  10,000  destroys  micrococci  and  bacilli ;  1  in  1,000  destroys 
their  spores.  A  solution  of  the  former  strength  is  suitable 
for  an  ordinary  lotion  for  wounds ;  the  latter  strength  may  be 
used  to  disinfect  foul  ulcers,  especially  of  syphilitic  origin ;  and 
a  solution  of  1  in  500  may  be  freely  employed.  It  is  much 
used  as  an  antiseptic  dressing  in  combination  with  cotton  wool, 
wood  wool,  etc.  It  is  also  applied  in  ringworm.  Internally,  as 
the  Liquor  (a  weak  solution),  it  is  given  in  s\^hilis  only,  never  as 
a  purgative.  In  this  form,  the  Perchloride  is  by  no  means  an 
irritant  preparation  of  Mercury,  but  rather  the  reverse.  Lotio 
Hydrargyri  Flava,  "  Yellow  Wash,"  containing  the  yellow 
oxide,  is  applied  to  syphilitic  sores.  As  a  general  disinfectant, 
1  of  the  Perchloride  in  500  of  Water  is  thoroughly  efficient. 

3.  Subchloride  of  Mercury.— Calomel  resembles  metallic 
Mercury  in  being  used  externally  and  internally  as  a  purgative, 
alterative,  and  antisyphilitic  remedy.  Externally  it  is  applied 
to  syphilitic  sores  and  chronic  inflammatory  growths  as  Calomel 
dust,  by  fumigation,  as  the  Unguentum,  and  as  the  Black 
Wash.  Internally,  Calomel  is  a  valuable  purgative,  very 
readily  taken,  and  easily  borne  even  in  irritable  states  of  the 
stomach,  with  the  powerful  action  as  an  indirect  cholagogue 
and  heiDatic  stimulant  already  described.  The  Compound 
Calomel  Pill  (Plummcr's  Pill)  is  in  much  repute  as  a  hepatic 
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stimulant  and  alterative,  with  little  or  no  directly  purgative 
eit'ect,  given  every  night  or  every  other  night,  for  a  week  at  a 
time,  in  gout  and  loaded  conditions  of  the  system  consequent 
on  free  living.  Calomel  combined  with  Opium  was  the  favourite 
Mercurial  employed  by  the  last  generation  of  surgeons  and 
physicians  in  the  treatment  of  inflammation,  to  which  we  have 
already  referred.  In  syphilis  the  same  combination  is  still 
employed  with  success. 

4.  The  Oxides,  Iodides,  and  Ammonio-Chloride  of  Mercury. 
— These  substances,  although  forming  a  convenient  group,  be- 
long, as  regard  their  action  and  uses,  chiefly  to  the  second  class 
named.  Thus  the  following  closely  resemble  the  Per  chloride, 
viz.  Hydrargyri  Oxidum  Flavum,  Hydrargyri  Oxidum  Rubrum, 
Hydrargyri  lodidum  Rubrum,  and  Hydrargyrum  Ammoniatum. 
The  first  two  are  chiefly  used  externally  in  syphilis  and  chronic 
inflammations  of  the  skin  and  eyes.  The  Oleate  is  used  in 
syphilis  and  inveterate  ringworm.  The  "White  Precipitate" 
Ointment  is  useful  as  a  parasiticide,  and  as  a  stimulant  apx^lica- 
tion  to  chronic  inflammatory  eruptions  in  children.  With  the 
Subchloride  may  be  classed  the  Green  Iodide,  no  longer  ofl3.cial 
because  so  unstable  and  therefore  dangerous,  but  much  used 
by  some  surgeons.  The  student  will  not  forget  that  the  Lotio 
HydrargjTi  Flava  really  contains  the  Yellow  Oxide,  and  the 
Lotio  Hydrargyri  Nigra  the  Black  Oxide,  although  they  are 
reckoned  preparations  of  the  Perchloride  and  Subchloride  respec- 
tively.   Donovan's  Solution  is  valuable  in  obstinate  syphilides. 

5.  Liquor  Hydrargyri  Nitratis  Acidus,  and  the  Ointment 
of  the  Nitrate. — These  are  not  used  in  syphilis.  The  former 
is  applied  as  a  caustic  in  lupus  and  other  limited  growths  and 
ulcers  of  the  skin  ;  the  Ointment  as  a  stimulant  to  chronic  skin 
diseases,  and  to  the  edges  of  the  eyelids  in  chronic  inflammation 
and  ulceration  of  the  hair  follicles.  ■ 

Precautions  in  the  use  of  Mercurials. — Mercury  must  not 
be  given  as  an  alterative,  antiphlogistic,  or  antisyphilitic 
remedy  in  persons  with  anaemia  or  debility,  unless  these  are 
distinctly  referable  to  syphilis,  and  even  then  it  must  be  em- 
ployed with  caution.  This  remark  also  applies  to  tuberculosis 
and  kidney  disease ;  and  certain  individuals  will  occasionally 
be  met  with  in  whom  even  small  doses  of  Calomel  or  Blue  Pill 
quickly  induce  hydrargyrism  by  a  kind  of  idiosyncrasy.  In 
every  instance  the  patient  must  be  carefully  nourished,  as  we 
have  said.  On  the  contrary,  children,  even  infants,  bear  Mer- 
cury very  well,  although  the  prolonged  administration  of  the 
metal  to  them  appears  to  produce  a  peculiar  change  in  the  per- 
manent teeth  when  they  appear,  which  is  extremely  unsightly 
(mercurial  teeth  of  Hutchinson). 
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Sub-Group  4. 
Phosphorus,  Arsenium,  Antimonium,  Bismuthum. 

PHOSPHORUS.    Phosphorus.    P.  31. 

Under  this  head  will  be  described  not  only  the 
element  itself,  but  the  Hypophosphites,  which  are  de- 
rived from  it,  and  are  believed  to  be  closely  related  to 
it  pharmacologically. 

Pll'OSptiorilS. — A  non-metallic  element  obtained  from 
Bones. 

Source. — Made  by  (1)  treating  Bone-ash  with  Sulphuric 
Acid  and  Water ;  filtering  and  evaporating ;  (2)  heating  the 
product  with  Charcoal;  and  distilling.  (1)  Ca32P04 -h 
2H2S04  =  CaH42P04  (Acid  Phosphate)  +  2CaS04.  (2)  CaH4 
2P04=i:Ca2P03  (Met^phosphate)  +  2HoO.  (3)  3(Ca2P03)  + 
Cie  =  P4  +  Ca32P04  +  lOCO. 

Characters. — A  semi-transparent,  almost  colourless,  wax- 
like solid,  when  fresh ;  luminous  in  the  dark,  ignites  in  the 
air ;  insoluble  in  water,  soluble  in  ether,  oils,  and  naphtha. 

Freparations. 

1.  Oleum  Phosphoratum. — Phosphorated  Oil. 
Source.  — Made  by  dissolving  4  gr.  of  Phosphorus  in 

1  fl.oz.  of  Almond  Oil  at  180"  Fah.    Dose,  2  to  5  min. 

2.  PiLULA  Phosphori. — 1 ;  with  Balsam  of  Tolu,  40  ; 
Yellow  Wax,  19;  and  Curd  Soap,  30.  Dose,  2  to 
4  gr.  =     to      5  Phosphorus. 

From  Fhosphorus  is  made: 

3.  Calcii  Hypophosphis.  Ca(PH20o)2. 

Source. — Made  by  heating  Slaked  Lime  and  Water 
with  Phosphorus  ;  purifying  the  Hquid  ;  and  crystaUis- 
ing.    aCaHsOa  +  2P4  +  8H2O  =  3Ca(PH202)2+  2PH3. 

Characters. — White  pearly  crystals,  with  a  bitter 
nauseous  taste.  Solubility,  1  in  8  of  cold  water;  in- 
soluble in  spirit.    Dose,  1  to  5  gr. 

Calcii  Hypophosphis  is  used  in  making  : 
Sodii  Hypophosphis.  NaPHiOg. 
Source.  —  Prepared  by  adding  Carbonate  of 

Sodium  to  a  solution  of  Hypophosphite  of  Calcium, 

and  evaporating  the  filtrate  to  dryness.  Ca2PH202 

-f  NaaCOs  =  2NaPHij02  +  CUCO3. 
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Characters.  — K  white,  granular,  deliquescent 
salt,  with  a  bitter  nauseous  taste.  ISoliibility,  1  in  2 
of  water ;  sparingly  in  spirit.    Dose,  1  to  6  gr. 

Thosphorus  is  also  used  m  making  : 

Acidum  Phosphoricum  Concentratum. 

GENERAL    CHEMICAL    CHARACTERS    OF    PHOSPHORUS  AND 

H  YPOPH  OSPHITES. 

Phosphorus  is  luminous  when  opened  in  a  dark  place,  -ffy- 
pophosphites  give  a  black  precipitate  with  AgNOs ;  a  grey  with 
HgCL^.  With  Zn  and  H2SO4  they  yield  PH3.  Acid  solutions 
decolorise  KMnO^. 


ACTION  AND  USES. 

Phosphorus  has  a  powerful  action  on*  the  body,  and  one 
which  has  been  proved  by  elaborate  investigations  on  animals 
to  be  of  the  most  interesting  kind  to  the  physiologist.  As  a 
poison  Phosphorus  is  also  of  great  importance.  Unfortunately, 
however,  it  cannot  be  said  to  be  of  much  value  to  the  thera- 
peutist, as  it  has  disappointed  most  attempts  to  turn  it  to 
practical  account  in  the  treatment  of  disease. 

1.  IMMEDIATE  LOCAL  ACTION. 

Externally  and  internally  Phosphorus  acts  as  a  powerful 
local  irritant  and  caustic,  but  is  never  given  to  produce  this 
effect.  Por  the  same  reason  the  drug  must  not  be  ordered  in 
the  solid  form,  but  carefully  mixed  with  oil  or  fat. 

2.  ACTION  ON  THE  BLOOD,  AND  ITS  USES. 

Phosphorus  enters  the  blood,  and  may  be  found  in  it  partly 
unchanged,  partly  oxydised  into  Phosphorous  or  Phosphoric 
Acid  at  the  expense  of  the  oxygen  of  the  red  corpuscles.  The 
specific  effects  to  be  presently  described  cannot,  however,  be 
accounted  for  by  interference  with  the  oxygenating  function 
of  the  blood.  Phosphorus  has  been  employed  in  leukaemia 
and  lymphadenoma,  but  on  the  whole  with  disappointing 
results. 

3.  SPECIFIC  ACTION  AND  USES. 

In  the  tissues  Phosphorus  may  be  traced  as  the  uncombined 
element ;  another  proof  that  its  oxydation  in  the  blood  is 
incomplete.  Its  effect  on  metabolism,  when  given  in  large 
doses,  is  most  distinct  and  definite.   It  increases  the  nitrogenous 
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products,  including  urea,  tyrosin,  and  leucin ;  reduces  the 
glycogen  of  the  liver  to  raises  the  temperature  ;  diminishes 
the  excretion  of  carbonic  acid,  and  the  volume  of  oxygen  ab- 
sorbed ;  and  leads  to  fatty  degeneration  of  epithelial,  glandular 
and  muscular  protoplasm  throughout  the  body.  No  doubt 
these  alterative  effects  are  essentially  associated  with  each 
other ;  Phosphorus,  whilst  increasing  metabolism,  so  influencing 
it  as  to  diminish  oxydation,  and  thus  to  arrest  the  process  at 
the  first  stage  where  proteids  are  converted  into  urea  and  oil, 
instead  of  allowing  it  to  proceed  to  the  second  and  final  stage, 
where  the  oil  is  further  oxydised  into  carbonic  acid  and  water. 
Hence  all  the  results  just  enumerated  :  whilst  the  soluble  pro- 
ducts (urea,  etc.)  are  excreted,  the  insoluble  products  (oils  or 
fats)  are  retained  in  the  tissues,  constituting  fatty  degeneration. 

The  uses  to  which  Phosphorus  has  been  put  as  a  specific 
remedy  do  not  obviously  depend  on  these  effects  upon  nutri- 
tion. It  has  been  given  in  nervous  disorders,  such  as  neuralgia; 
in  adynamic  conditions,  such  as  typhoid  fever ;  in  some 
kinds  of  skin  diseases,  including  pemphigus;  and  as  an 
aphrodisiac.  It  is  difl&cult  to  understand  how  any  of  these 
morbid  states  can  be  benefited  by  a  substance  which  diminishes 
oxydation ;  and,  indeed,  the  empirical  use  of  Phosphorus  has 
recently  been  in  a  great  measure  abandoned. 

In  very  small  doses  over  a  considerable  length  of  time, 
Phosphorus  affects  the  structure  of  bones,  converting  the  spongy 
portion  into  firm,  compact  substance,  without  in  any  way 
altering  its  composition  chemically.  It  has  therefore  been 
recommended  in  rickets  and  for  ununited  fracture;  but  in 
rickets,  at  least,  is  far  inferior  to  certain  other  medicinal 
measures, 

Hypophosphites  of  Sodium  and  Calcium. — The  Hypo- 
phosphites  have  recently  been  much  employed  in  cases  of 
nervous  and  general  debility,  and  chronic  lung  disease ;  and 
act,  according  to  some  authorities,  in  the  same  manner  as  free 
Phosphorus,  without  being  irritant.  As  the  Hypophosphites 
are  probably  converted  into  phosphates  in  the  stomach,  they 
may  be  expected  to  stimulate  the  liver  and  bowels,  and  to  affect 
the  growth  and  healing  of  bones,  lymphatic  glands,  and  adenoid 
tissue,  including  tubercle. 

4.  REMOTE  LOCAL  ACTION. 

Phosphorus  is  excreted  by  the  kidneys  as  Phosphorus  and 
Phosphorous  Acid,  not  as  phosphates.  It  is  not  employed  in 
this  connection. 


ARSEmUM. 


ARSENIUM.    Arsenium.    As.  75. 

All  the  preparations  of  this  metal  are  derived  from 
White  Arsenic. 

Aciclum  Arseniosum.— Arsenious  Acid.  White 

Arsenic,  AS0O3. 

Source.— kTL  anhydride  (not  a  true  acid),  obtained  by  roast- 
ing arsenical  ores,  and  purified  by  sublimation. 

Characters. — A  heavy  white  powder;  or  stratified,  opaque, 
white  porcelain- like  masses.  Sohcbility,  1  in  100  of  cold,  1  in 
20  of  boiUng  water.  VolatiHsed  by  heat  of  400^^  Fahr.  In- 
compatibles. — Salts  of  iron,  magnesia,  hme-  water.  Impurities. — 
Lime  fjalts  ;  non- volatile.    Dose^      to  -^-^  gr.  in  solution. 

Preparations. 

1.  Liquor  Arsenicalis. — "  Fowler's  Solution." 
Source. — Made  by  boiling  Arsenious  Acid  and  Car- 
bonate of  Potassium  in  Water  ;  and  colouring  with 
Compound  Tincture  of  Lavender.     1  in  100.     It  is 
doubtful  whether  any  decomposition  occurs. 

Character's. — A  reddish  liquid,  alkaline  to  test-paper, 
with  the  odour  of  lavender.    JDose^  2  to  8  min. 

2.  Liquor  Arsenici  Hydrochloricus. — Hydrochloric 
Solution  of  Arsenic. 

Source. — Made  by  boihng  Arsenious  Acid  with  Hy- 
drochloric Acid  btfrid  Water.  1  in  100.  No  decomposi- 
tion occurs.  Characters. — Colourless,  with  an  acid  reac- 
tion.   Bose^  2  to  8  min. 

From  Acidum  Arseniosum  is  made  : 

3.  Sodii  Arsenias.  — Arseniate  of  Sodium.  Isra2 
HAs04,12H20;  and  Na2HAs04,';H20. 

Source. — Made  by  (1)  fusing  Arsenious  Acid  with 
Nitrate  and  Dried  Carbonate  of  Sodium  ;  (2)  boiling  the 
product  in  Water;  and  crystallising.  (1)  AS2O3 -|- 
2NaN03  -1-  NaoCOs  =  Na4As207  (Pyro-Arseniate  of 
Sodium)  +  N2O3  -f  CO2.  (2)  Na4As207  -f  ISHgO  = 
2(Na2HA804,7H20). 

Characters. — Colourless  transparent  prisms.  Solu- 
bility/, 1  in  2  of  water.  The  sohition  is  alkaline.  Heated 
to  300°  Fahr.,  it  loses  53-73  per  cent,  of  its  weight. 
Dose,      to  i  gr. 

Preparation. 
Liquor  Sodti  Ahseniatis.  —  1,  dried  at  300° 
Fahr.,  in  100  of  Distilled  Water.    Dose^  5  to  10  min. 
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'om  ylvsenicite  6f  Sodium  is  made  .* 
Ferri  Arsenias.    See  Ferrum. 

4.  Arsenii  lodidum. — Iodide  of  Arsenium.  Aslg. 

Source. — Made  by  the  direct  combination  of  Iodine 
and  metallic  Arsenium ;  or  by  evaporating  to  dryness 
an  aqueous  mixture  of  Arsenious  and  Hydriodic  Acids. 

Character's. — Small  orange-coloured  crystals,  readily 
and  almost  entirely  soluble  in  water  and  in  spirit. 
Aqueous  solution  neutral.    Dose,  -Jl  gr. 

Preparation. 

Liquor  Arsenii  et  Hydrargyri  Iodidi, — 
Donovan's  Solution.    See  Hydrargijrum,  page  94. 

GENERAL  CHEMICAL  CHARACTERS  OF  SALTS  OF  ARSENIUM. 

Arsenic  volatilises  by  h.eat,  emitting  the  odour  of  garlic. 
It  also  gives  Marsh's  and  Eeinsch's  tests.  Acid  arsenical 
solutions  give  a  yellow  precipitate  with  HoS  ;  Ajrseniates  give 
a  chocolate  precipitate  with  AgNOj. 


ACTION  AND  USES. 
1.  immediate  LOCAL  ACTION  AND  USES. 

Externally. — Ai'senious  Acid  is  irritant,  caustic,  and  anti- 
septic. It  is  used  occasionally  to  destroy  lupus,  epithelioma, 
and  other  superficial  or  limited  new  growths,  in  the  form  of 
a  "paste,"  composed  of  Arsenious  Acid  1,  Charcoal  1,  Red 
Sulphuret  of  Mercury  4,  and  Water.  In  the  form  of  a  dilute 
ointment,  it  is  employed  in  psoriasis  to  remove  the  scaly  growth. 
Arsenic  must  be  used  locally  with  great  care,  as  it  is  absorbed 
from  the  broken  skin,  ulcers,  and  mucous  membranes,  unless 
suflBcient  inflammation  be  set  up  to  throw  it  off. 

Internally. -^TYiQ  local  corrosive  action  of  Arsenic  may  be 
employed  in  caries  of  the  teeth  to  destroy  the  painful  pulp 
before  stopping,  a  paste  composed  of  2  pai'ts  of  Arsenious  Acid, 
1  part  of  Sulphate  of  Morphine,  and  a  sufficiency  of  Creasote 
to  make  a  stiff  compound,  being  placed  in  the  cavit}''. 

Reaching  the  stomach  in  medicinal  doses,  'the  preparations 
of  Arsenic  do  not  combine  with  the  albuminous  contents  like 
Mercury,  but  remain  unchanged.  They  thus  act  upon  the 
mucous  membrane,  stimulating  the  nerves  and  vessels,  causing 
a  sense  of  heat  and  hunger,  and  increasing  the  gastric  functions. 
In  these  small  doses  Arsenic  is  employed  with  advantage  in 
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some  cases  of  gastric  dyspepsia ;  and  a  similar  effect  on  the 
duodenum  makes  it  of  some  value  in  lienteric  diarrhoea.  If 
the  dose  be  increased,  the  stimulant  action  may  readily  pass 
into  irritation  of  the  stomach,  attended  by  pain  and  sickness, 
and  diarrhoea  from  intestinal  excitement.  These  symptoms, 
which  we  shall  find  to  be  partly  due  to  the  excretion  of  the 
metal,  are  to  be  remembered  only  that  they  may  be  avoided, 
or  arrested  if  they  should  arise. 

2.  ACTION  IN  THE  BLOOD,  AND  ITS  USES. 

Arsenic  quickly  enters  the  blood,  but  produces  no  effect 
upon  it  except  as  a  consequence  of  its  specific  action  on  the 
tissues,  presently  to  be  described.  It  has  been  used  with  suc- 
cess in  some  forms  of  anaemia  ;  but  less  frequently  in  idiopathic 
cases  than  where  the  corpuscles  and  plasma  have  suffered  frona 
failure  of  nutrition  elsewhere  (sjnnptomatic  anaemia),  as  in 
tuberculosis,  malaria,  gout,  and  rheumatism.  Alone  or  com- 
bined with  Iron,  it  has  sometimes  an  excellent  effect  in  restor- 
ing the  blood  in  such  cases. 

3.  SPECIFIC  ACTION  AND  USES. 

Arsenic  enters  all  the  organs  and  tissues,  but  is  not  known 
to  combine  with  their  albuminous  constituents;  it  remains  in 
I  them  for  a  short  time  only ;  and  is  quickly  excreted.  During 
this  period,  however,  it  distinctly  infiuences  metabolism;  ac- 
cording to  Binz,  by  alternate  oxydation  of  Arsenious  into 
Arsenic  Acid  at  the  expense  of  the  protoplasm,  and  reduction 
of  the  higher  Acid  again  into  the  lower  by  the  venous  and 
capillary  blood.  It  first  reaches  the  liver,  and  reduces  the 
mount  of  glycogen  in  it,  so  that  it  may  be  occasionally,  but 
y  no  means  often,  used  with  success  in  diabetes.  In  the 
ther  organs  it  interferes  similarly  with  metabolism,  appa- 
ntly  (like  Phosphorus)  through  the  oxygenating  process. 

increased  amount  of  nitrogenous  waste  appears  in  the 
'ne;  the  temperature  rises;  and  the  excessive  fatty  pro- 
uct  of  the  albuminous  decomposition  remains  unexcreted, 
onstituting  fatty  degeneration.     Short  of  this  effect.  Ar- 
senic appears  to  produce  a  wholesome  increase  of  the  meta- 
bolism or  vital  activity  of  all  the  organs;  and  it  is  perhaps 
n  this  way  that  the  drug  acts  as  a  general  tonic,  and  as  a  valuable 
liter ative  in  such  classes  of  disturbed  nutrition  as  gout  and 
hronic  rheumatism.    For  the  same  reason  it  hastens  the 
legeneration  and  absorption  of   inflammatory   products  in 
•atarrhal  pneumonia  and  phthisis.     It  is  possible,  however, 
hat  Arsenic  affects  the  life  processes  of  other  living  particles 

I n  the  body  besides  the  tissue  elements,  namely,  the  organisms 
■ 
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From  Arseniate  of  Sodiicm  is  made  : 
Ferri  Arsenias.    See  Ferrum. 

4.  Arsenii  lodidum. — Iodide  of  Arseniura.  Aslg. 

Source.— MadiQ  by  the  direct  combination  of  Iodine 
and  metallic  Arsenium ;  or  by  evaporating  to  dryness 
an  aqueous  mixture  of  Arsenious  and  Hydriodic  Acids. 

Characters. — SmaU  orange-coloured  crystals,  readily 
and  almost  entirely  soluble  in  water  and  in  spirit. 
Aqueous  solution  neutral.    Dose,  gr. 

Preparation. 

Liquor  Arsenii  et  Hydrargyri  Iodidi. — 
Donovan's  Solution.    See  Hydrargyrum,  page  94. 

GENERAL  CHEMICAL  CHARACTERS  OF  SALTS  OF  ARSENIUM. 

Arsenic  volatilises  by  heat,  emitting  the  odour  of  garlic. 
It  also  gives  Marsh's  and  Reinsch's  tests.  Acid  arsenical 
solutions  give  a  yellow  precipitate  with  HoS  ;  Ajseniates  give 
a  chocolate  precipitate  with  AgNOa. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Fxternally. — Arsenious  Acid  is  irritant,  caustic,  and  anti- 
septic. It  is  used  occasionally  to  destroy  lupus,  epithelioma, 
and  other  superficial  or  limited  new  growths,  in  the  form  of 
a  "paste,"  composed  of  Arsenious  Acid  1,  Charcoal  1,  Red 
Sulphuret  of  Mercury  4,  and  Water.  In  the  form  of  a  dilute 
ointment,  it  is  employed  in  psoriasis  to  remove  the  scaly  growth. 
Arsenic  must  be  used  locally  with  great  care,  as  it  is  absorbed 
from  the  broken  skin,  ulcers,  and  mucous  membranes,  unless 
sufficient  inflammation  be  set  up  to  throw  it  off. 

Internally. -'-The  local  corrosive  action  of  Arsenic  may  be 
employed  in  caries  of  the  teeth  to  destroy  the  painful  pulp 
before  stopping,  a  paste  composed  of  2  pai'ts  of  Arsenious  Acid, 
1  part  of  Sulphate  of  Morphine,  and  a  sufficiency  of  Creasote 
to  make  a  stiff  compound,  being  placed  in  the  ca\'ity. 

Reaching  the  stomach  in  medicinal  doses, 'the  preparations 
of  Arsenic  do  not  combine  with  the  albuminous  contents  like 
Mercury,  but  remain  unchanged.  They  thus  act  upon  the 
mucous  membrane,  stimulating  the  nerves  and  vessels,  causing 
a  sense  of  heat  and  hunger,  and  increasing  the  gastric  functions. 
In  these  small  doses  Arsenic  is  employed  with  advantage  in 
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some  cases  of  gastric  dyspepsia ;  and  a  similar  effect  on  the 
duodenimi  makes  it  of  some  value  in  lienteric  diarrhoea.  If 
the  dose  be  increased,  the  stimulant  action  may  readily  pass 
into  irritation  of  the  stomach,  attended  by  pain  and  sickness, 
and  diarrhoea  from  intestinal  excitement.  These  symptoms, 
which  we  shall  find  to  be  partly  due  to  the  excretion  of  the 
metal,  are  to  be  remembered  only  that  they  may  be  avoided, 
or  arrested  if  they  should  arise. 

2.  ACTION  IN  THE  BLOOD,  AND  ITS  USES. 

Arsenic  quickly  enters  the  blood,  but  produces  no  effect 
upon  it  except  as  a  consequence  of  its  specific  action  on  the 
tissues,  presently  to  be  described.  It  has  been  used  with  suc- 
cess in  some  forms  of  anaemia  ;  but  less  frequently  in  idiopathic 
cases  than  where  the  corpuscles  and  plasma  have  suffered  from 
failure  of  nutrition  elsewhere  (sjnnptomatic  anaemia),  as  in 
tuberculosis,  malaria,  gout,  and  rheumatism.  Alone  or  com- 
bined with  Iron,  it  has  sometimes  an  excellent  effect  in  restor- 
ing the  blood  in  such  cases. 

3.  SPECIFIC  ACTION  AND  USES. 

Arsenic  enters  all  the  organs  and  tissues,  but  is  not  known 
to  combine  with  their  albuminous  constituents ;  it  remains  in 
them  for  a  short  time  only ;  and  is  quickly  excreted.  During 
this  period,  however,  it  distinctly  influences  metabolism ;  ac- 
cording to  Binz,  by  alternate  oxydation  of  Arsenious  into 
Arsenic  Acid  at  the  expense  of  the  protoplasm,  and  reduction 
of  the  higher  Acid  again  into  the  lower  by  the  venous  and 
capillary  blood.  It  first  reaches  the  liver,  and  reduces  the 
amount  of  glycogen  in  it,  so  that  it  may  be  occasionally,  but 
by  no  means  often,  used  with  success  in  diabetes.  In  the 
other  organs  it  interferes  similarly  with  metabolism,  appa- 
rently (like  Phosphorus)  through  the  oxygenating  process. 
An  increased  amount  of  nitrogenous  waste  appears  in  the 
urine ;  the  temperature  rises ;  and  the  excessive  fatty  pro- 
duct of  the  albuminous  decomposition  remains  unexcreted, 
constituting  fatty  degeneration.  Short  of  this  effect,  Ar- 
senic appears  to  produce  a  wholesome  increase  of  the  meta- 
bolism or  vital  activity  of  all  the  organs;  and  it  is  perhaps 
in  this  way  that  the  drug  acts  as  a  general  tonic,  and  as  a  valuable 
alterative  in  such  classes  of  disturbed  nutrition  as  gout  and 
chronic  rheumatism.  For  the  same  reason  it  hastens  the 
degeneration  and  absorption  of  inflammatory  products  in 
catarrhal  pneumonia  and  phthisis.  It  is  possible,  however, 
that  Arsenic  affects  the  life  processes  of  other  living  particles 
I  in  the  body  besides  the  tissue  elements,  namely,  the  organisms 
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of  certain  diseases.  It  is,  next  to  Quinine,  the  most  successful 
medicinal  agent  in  the  treatment  of  chronic  malaria,  brow- 
ague  and  other  varieties  of  neuralgia  due  to  the  same  cause, 
and  malarial  cachexia  ;  and  it  is  used  with  advantage  in  hay- 
fever.  It  sometimes  dispels  lymphomatous  tumours.  Beyond 
a  safe  amount,  Arsenic  produces  a  series  of  nutritive  disorders 
in  the  tissues,  characterised  chiefly  by  debility  and  nervous 
disturbances,  known  as  "chronic  arsenical  poisoning,"  which 
need  not  be  detailed  here. 

Next  to  nutrition  generally,  the  nervous  system  appears  to 
be  most  influenced  by  Arsenic,  which  is  found  abundantly  in 
the  grey  matter  of  the  cord  in  poisoning  by  this  metal.  Here 
it  acts  by  diminishing  the  sensibility  and  reflex  irritability  of 
the  centres ;  the  motor  nerves  and  muscles  are  affected  later. 
Preparations  of  Arsenic  are  useful  in  chorea,  various  forms  of 
neuralgia,  and  spasmodic  asthma,  especially  when  malaria  or 
anaemia,  or  both,  may  happen  to  be  associated  with  the  neurosis. 
Like  Phosphorus,  Arsenic  increases  the  compact  tissue  of  bone 
at  the  expense  of  the  medullary  tissue,  but  it  is  not  specially 
used  to  produce  this  effect.  In  large  doses  it  has  a  depressing 
effect  on  the  respiration,  circulation,  and  temperature. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Arsenic  is  excreted  chiefly  in  the  urine  in  the  form  of 
arsenious  acid ;  also  by  the  gastro-intestinal  mucosa,  the  liver, 
and  skin.  It  is  not  known  to  affect  the  kidney  specially,  but  is 
sometimes  used  in  chronic  Bright's  disease.  The  gastro-enteric 
irritation,  set  up  by  over-doses  of  Arsenic,  appears  to  be  chiefly 
produced  during  the  excretion  of  the  metal,  not  as  an  im- 
mediate local  effect.  The  liver,  as  we  have  seen,  is  modified 
in  its  activity ;  and  part  of  the  value  of  Arsenic  in  chronic 
gout,  gravel,  and  skin  diseases,  may  be  referable  to  its  action 
on  the  greatest  metabolic  organ  in  the  body.  Either  indirectly, 
or  directly,  its  effect  on  the  skin  is  very  marked.  It  is 
the  most  valuable  of  all  internal  remedies  for  certain  erup- 
tions obviously  connected  with  disordered  nutrition,  such  as 
psoriasis,  chronic  (not  acute)  eczema,  acne,  and  pemphigus; 
whilst  it  occasionally  causes  herpes,  and  aggravates  erythema 
multiforme.  Donovan's  Solution  is  used  \x\  syphilides.  Arse- 
niate  of  Iron  checks  night  sweats  in  phthisis. 

5.  METHODS  OF  ADMINKSTERINO  ARSENIC,  AND  TRECAUTIONS 

IN  ITS  rSE» 

Arsenical  preparations  should  always  be  given  immediaiely 
at  the  end  of  meals,  unless  its  gastric  effect  be  distinctly 
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desired,  which  is  rarely  the  case; -and  it  ought  not  to  come 
into  free  contact  with  the  exposed  mucous  membrane.  For 
the  same  reason  it  must  not  be  given  in  alterative  doses  if 
dyspepsia  be  present.    Epigastric  fulness,  pain  and  tenderness, 
a  sense  of  constriction  in  the  throat,  irritation  or  soreness  of 
the  conjunctivas,  and  especially  vomiting,  ought  to  suggest  a 
diminution  or  suspension  of  the  drug.    Children  bear  Arsenic 
with  comparative  ease,  whilst  old  subjects  are  said  to  bear  it 
badly.    A  combination  of  Iron  with  Arsenic  (for  example 
Vmum  Fern  with  Liquor  ArsenicaHs)  is  one  of  the  best  of 
h^ematmics  and  tomes,  probably  because  the  Iron  affords  a 
supply  of  oxygen  sufficient  to  carry  the  increased  metabolism 
produced  by  the  Arsenic  to  a  complete  termination.  Weight 
±or  weight  of  the  metal,  the  Arseniates  are  less  active  than  the 
Arsenites. 

ANTIMONIUM.    Antimony.    Sb.  122. 

The  metal  itself  (Stibium)  is  not  official,  all  the 
preparations  being  derived  from  Black  Antimony  as 
loUows  :  *' ' 


Blac^A"™onf "™  PurilicatHm.-Puri6ed 

silicPor  m^it^r^tv  f^^'^'^^  of  Antimony,  Sb.S^,  purified  from 
suioeous  matter  by  fusion  and  powdering:  and  from  Arsenir- 
by  maceration  with  Solution  of  Ammonia,  and  washW 

Characten—h  greyish-Hack  crystaUine  powder-  soluble 
almost  entirely  m  boiling  hydrochloric  acid     J^^Ci  ^ 
Silica ;  insoluble  in  boiling  HCl.  J-mpunty.— 

From  Antimonium  Nigrum  Purijicatum  are  made  : 

monv       ^j™"?'"™  Sulphuratum.-Sulphurated  Anti- 
A  Z?'??"''^.  containing  Sulphide  of  Antimony 
£>b,S   and  Oxide  of  Antimony,  Sb.O:,,  or  Sb,0,.  ^' 

TcT^*"^^  Bl'-ick  Antimony  with 

la^er  ,^;'P.of"  «"^lSol"««n  of  Soda;  diluting  w  h 
Ao^l  w,.,^  •        P::«o;P't,««°g  ^ith  Diluted  Sulphuric 

^m:i,f^,%^fi^^^^  (2)  2Na3SbS, 

HU  with  evolution  of  1I,S,  the  solution  Sding  a  wwi: 
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precipitate  with,  water.  Impurities. — General ;  detected 
volumetrically.    Dose,  1  to  5  gr. 

jLntimonium  Sulphuratum  is  contained  in  Pilula  Hy- 
drargyri  SubcMoridi  Composita — about  1  in  5.  See 
hydrargyrum^  page  93. 

2.  Liquor  Antimonii  Chloridi. — Solution  of  Chloride 
of  Antimony,  SbCla,  in  Hydrochloric  Acid. 

Source. — Made  by  dissolving  Purified  Black  Anti- 
mony in  Hydrochloric  Acid.  SboSg  +  6HC1  =  2SbCl3 
+  3H2S. 

Characters. — ^A  heavy  liquid,  colourless  when  pure ; 
giving  a  white  precipitate  when  dropped  into  water. 

From  Liquor  Antimonii  Chloridi  is  made  : 

Antimonii  Oxidum.  —  Oxide  of  Antimony. 
SbaOs- 

Source. — Made  by  (1)  precipitating  Oxychloride 
of  Antimonj'-,  by  pouring  the  Solution  of  the  Chlo- 
ride into  Water  ;  washing;  and  (2)  adding  Car- 
bonate of  Sodium  solution,  washing,  and  drying. 

(1)  12SbCl3  +  I5H2O  =  2SbCl35Sb,03  +  30HCL 

(2)  2SbCl35Sb203  +  SNa^COa  =  GSb^Oa  +  6NaCl 
+  3CO2. 

Characters^ — A  greyish -white  powder,  insoluble 
in  water.  Impurities.  —  Higher  oxides,  insoluble 
when  boiled  with  acid  tartrate  of  potassium.  Dose^ 
1  to  4  gi\ 

Preparation. 
Ptjlvis  Antimonialis  — A  substitute  for 
"James's  Powder."    1,  with  2  of  Phosphate 
of  Calcium.  .  Dose,  3  to  5  gr. 

Fi'om  Antimonii  Oxidum  is  mad^  : 

Antimonium  Taxtaratum.  —  Tartarated 
Antimony.  Tartar  Emetic.  KSbOC4H406,  H2O. 
An  Oxytartrate  of  Antimony  and  Potassium. 

Source. — Made  by  preparing  a  paste  of 
Oxide  of  Antimony  and  Acid  Tartrate  of  Potas- 
sium with  Water ;  letting  it  stand  for  24  hours ; 
boiling  in  water,  evaporating,  and  crystallising. 
2KHC4H4O6  +  SboOj  =  2KSbOC4H406  + 
H2O. 

Characters. — Colourless  transparent  crys- 
tals, exhibiting  triangular  facets.  Sohihility, 
1  in  20  oi  cold,  1  in  2  of  boiling  water ;  slightly 
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in  proof  spirit.  Solution  is  faintly  aoid,  In- 
compatibles. —  Gallic  and  tannic  acids,  most 
astringent  infusions,  alkalies,  lead  salts.  Im- 
purities.— Cream  of  tartar,  detected  volumetri- 
cally  and  by  solubility.  Lose. — As  a  diaphoretic, 
to  i  gr. ;  as  a  depressant,  ^  to  1  gr. ;  as  an 
emetic,  1  to  2  gr. 

Preparations, 
a,  Unguentum  Antimonii  Tartarati.  ^ 
1,  to  4  of  Simple  Ointment. 

/3.  ViNUM  Antimoniale. — 2  gr.  in  1 
fl.oz.  of  Sherry.    Dose,  5  min.  to  1  fl.dr. 

GENERAL  CHEMICAL  CHARACTERS  OF  ANTIMONIUM  SALTS. 

Salts  of  Antimonium  give  an  orange  precipitate  with  HgS, 
and  can  be  detected  by  Marsh's  and  Reinsch's  tests. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Antimony,  in  the  form  of  the  Liquor  Anti- 
monii Chloridi,  is  an  escharotic,  employed  chiefly  in  veterinary 
practice,  occasionally  by  the  surgeon  as  an  application  to 
poisoned,  foul,  or  malignant  surfaces.  Tartarated  Antimony 
applied  to  the  skin,  either  in  aqueous  solution  or  as  the  official 
Ointment  (half  a  drachm  at  a  time,  repeated),  causes  a  pustular 
eruption,  and  was  once  used  as  a  counter-irritant  in  diseases 
of  the  lungs.  Joints,  or  meninges.  Antimony  is  freely  absorbed 
from  the  broken  skin,  and  from  mucous  surfaces. 

Internally,  the  local  effect  is  equally  irritant.  In  doses  of 
1  to  3  grains  Tartarated  Antimony  is  an  emetic,  whence  its 
popular  name.  The  effect  is  partly  direct,  due,  that  is,  to  the 
irritant  action  of  the  drug  upon  the  walls  of  the  stomach ;  partly 
indirect,  from  immediate  stimulation  of  the  vomiting  centre  in 
the  medulla.  Further,  its  direct  effect  on  the  stomach  is  pro- 
duced not  only  when  the  salt  is  admitted  to  it  by  the  mouth, 
but  after  it  reaches  the  stomach  by  the  blood,  that  is,  when  it 
is  being  excreted  by  the  gastric  mucosa.  Thus,  whilst  Tartar 
Emetic  induces  vomiting  most  quickly  when  swallowed,  it  is 
not  speedy  and  evanescent  in  its  effects,  but  causes  both  pre- 
vious and  subsequent  nausea  and  depression.  It  is  not  suited, 
therefore,  for  use  in  cases  of  poisoning,  where  rapid  evacua- 
tion is  of  the  first  importance,  or  where  there  is  much  general 
1—8 
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depression  \  but  in  the  first  stage  of  acute  inflammatory  diseases, 
with  sthenic  fever  in  strong  healthy  subjects.  It  is  especially 
indicated  in  respiratory  affections,  such  as  laryngitis  and  bron- 
chitis, where  its  remote  effects  as  an  expectorant  are  valuable ; 
or  to  clear  the  air  passages  in  the  same  diseases  or  in  whooping 
cough. 

In  smaller  continued  doses  the  local  action  of  Tartarated 
Antimony  on  the  stomach  and  bowels  is  apt  to  produce  loss  of 
appetite,  nausea,  pain,  and  diarrhoea. 

2.  ACTION  IN  THE  BLOOD. 

Antimony  enters  the  blood  either  from  within  or  from 
without,  but  does  not  appear  to  combine  with  the  albumen  of 
the  plasma.  No  special  action  or  use  has  to  be  mentioned  under 
this  head. 

3.   SPECIFIC  ACTION  AND  USES. 

Having  reached  the  tissues  and  organs,  Antimony  clings 
to  them  with  some  tenacity,  and  may  be  found  in  them  months 
after  its  administration.  Here  it  sets  up  a  series  of  important 
changes,  attended  by  phenomena  referable  to  the  general  nutri- 
tion of  the  body,  to  the  circulation,  respiration,  and  nervous  and 
muscular  systems ;  besides  the  effects  to  be  afterwards  described 
as  referable  to  its  excretion. 

The  effect  of  Antimony  on  metabolism  closely  resembles  that 
of  Phosphorus  and  Arsenic,  to  the  account  of  which  the  student 
is  referred.  Briefly,  the  principal  results  are  fatty  degeneration 
of  the  organs  and  increase  of  the  nitrogenous  products,  oxy- 
genation being  comparatively  deficient.  Upon  this  alterative 
effect  depends  in  part  the  value  of  Antimony  in  gout,  chronic 
skin  diseases,  etc.,  to  be  afterwards  described.  The  circulation 
is  depressed  from  the  first  by  Tartarated  Antimony.  Even  in 
small  doses  it  reduces  the  strength,  and  very  soon  the  frequency 
of  the  pulse,  which  tends  to  become  irregular,  whilst  fainting 
may  occur ;  these  effects  being  due  to  the  action  of  the  drug, 
first,  upon  the  heart  (partly  directly  on  its  nervo-muscular  sub- 
stance, partly  reflexly  fi-om  the  stomach) ;  and,  secondly,  upon 
the  vessel  walls.  Antimony  is  thus  a  powerful  circulatory 
depressant.  The  respiratory  movements  are  also  weakened  and 
disturbed  by  this  drug,  which  causes  shortness  of  inspiration 
and  lengthening  of  expiration,  manifestly  a  minor  degree  of 
the  disturbance  which  culminates  in  vomiting,  and  allied  to 
the  process  of  expectoration.  The  nervous  system  is  markedly 
depressed  by  Antimony,  in  part  directly,  in  part  indirectly 
through  the  circulation,  the  effect  of  a  moderate  dose  being  to 
produce  a  sense  of  languor,  inaptitude  for  mental  exertion, 


Antimonium, 


lowness,  and  sleepiness.  Tartarated  Antimony  has  accordingly 
been  used  as  a  sedative  in  the  delirium  and  insomnia  of  fevers, 
such  as  typhus,  and  in  acute  alcoholism  (delirium  tremens),  comr 
bined  with  Opium  in  various  proportions. 

The  muscular  system  is  so  powerfully  depressed  by  Antimony 
that,  before  the  introduction  of  Chloroform,  it  was  employed  to 
produce  muscular  relaxation  in  the  reduction  of  hernias  and 
dislocations.  Nauseating  and  emetic  doses  cause  great  weak- 
ness of  the  voluntary  movements,  inability  to  stand,  occasional 
tremors,  and  aching  of  the  muscles.  Tartar  Emetic^  is  still 
given  as  an  antispasmodic,  to  relax  the  cervix  uteri  in  some 
classes  of  difficult  labour,  and  in  combination  with  purgative 
medicines  to  prevent  or  remove  spasm  of  the  bowel. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Antimony  leaves  the  system  by  all  the  mucous  surfaces, 
the  liver,  kidneys,  and  skin ;  so  that  it  may  cause  inflamma- 
tion, salivation,  and  pustulation  of  the  mouth,  oesophagus,  and 
stomach,  even  when  administered  by  the  skin.  In  being- 
excreted  by  the  stomach,  it  produces  there,  as  we  have  seen,  a 
remote  emetic  effect.  Its  excretion  in  the  bile  constitutes  it  a 
hepatic  stimulant ;  Sulphurated  Antimony,  either  as  Plummei-'s 
Pill  or  alone,  being  much  esteemed  as  a  cholagogue,  especially 
in  gout  and  loaded  conditions  of  the  liver.  In  passing  through 
the  kidneys  it  has  a  slight  diuretic  action.  In  doses  of  to  \ 
gr.,  Tartarated  Antimony  stimulates  the  skin,  acting  as  a 
diaphoretic,  of  service  in  feverish  conditions.  Its  internal  use 
occasionally  develops  the  characteristic  pustular  eruption,  which 
suggests  it  as  a  remedy  for  certain  kinds  of  chronic  skin  disease. 
Antimonial  Wine  is  a  familiar  sedative  expectorant,  apparently 
from  the  excretion  of  the  drug  by  the  respiratory  surfaces. 
It  is  given  with  great  advantage  in  the  first  stage  of  acute  bron- 
chitis in  strong  subjects,  in  asthma,  in  haemoptysis,  and  with 
special  care  at  the  commencement  of  acute  pneumonia. 

5.  USES  OF  THE  COMPINED  ACTIONS  OF  ANTIMONY. 

When  the  various  effects  of  Antimony  thus  detailed  are 
reviewed  together,  it  is  found  to  be  a  powerful  general  depres- 
sant, oxygenation  being  impaired,  nervo -muscular  activity 
reduced,  the  heart  weakened,  and  the  waste  of  the  body  in- 
creased through  all  the  channels  of  excretion  and  by  loss  of 
heat.  When  a  full  dose  (1  to  3  gr.  of  Tartarated  Antimony) 
is  given,  and  vomiting  induced,  this  general  depression  may 
threaten  to  pass  into  collapse,  with  pallor  and  coldness  of  the 
surface,  and  marked  fall  of  the  body  temperature.    On  this 
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account  it  may  sometimes  be  employed  with  benefit  as  an  anti- 
pyretic or  febrifuge  at  the  commencement  of  acute  febrile 
attacks  in  sound  robust  subjects,  more  especially  in  bronchitis, 
where  the  attendant  increase  of  the  bronchial  secretion  will  bo 
serviceable,  and  the  possible  emesis  by  no  means  contra-indi- 
cated. Caution  must  be  exercised  in  prescribing  this  powerful 
depressant,  and  the  best  method  of  administering  it  is  in  doses 
of  to  i  gr.  in  water  every  15  or  30  minutes,  or  of  ^  to  ^  gr. 
every  three  hours,  until  the  skin  becomes  moist  and  cool. 

The  unquestionable  value  of  Plummer's  Pill  would  appear 
to  be  partly  referable  in  the  same  way  to  the  action  of  Anti- 
mony not  only  on  nutrition,  but  on  the  various  organs  of 
elimination,  including  the  skin  and  the  kidneys. 

BISMUTHUM.    Bismuth.    Bi.  210. 

All  the  salts  and  preparations  of  Bismuth  are 
derived  from  the  metal.  . 

Bismuthiim. — Bismuth.  A  crystalline  metal.  In  its 
crude  state  it  is  impure. 

From  Bismuthum  is  made: 

Bismuthum  Purificatum. — Purified  Bismuth. 

Source. — Made  by  melting  Bismuth,  heating  it  with 
Cyanide  of  Potassium  and  Sulphur,  and  cooling ;  again 
heating  with  a  mixture  of  dried  Carbonates  of  Potassium 
and  Sodium,  cooling,  and  pouring  into  moulds. 

Characters. — A  crystalline  metal,  of  a  greyish-white 
colour,  with  a  roseate  tinge.  Impurities. — Arsenium 
and  other  metals. 

From  Bismuthum  Furijicatum  are  made  : 

1.  Bipmuthi  Carbonas. — Carbonate  of  Bismuth. 
2(Bi202C03),H20. 

Source. — Made  by  (1)  dissolving  Purified  Bis- 
muth in  Nitric  Acid  and  Water  ;  and  (2)  precipitjit- 
ing  by  a  solution  of  Carbonate  of  Ammonium.  (1 ) 
Bis  +  8HNO3  =:  2(Bi3N03)  +  2N0  +  m^O.  (2) 
4(Bi3N03)  +  4(N3HiiC206)  +  2HaO  =  2Bi202C03 -|- 
6CO2  +  i2NH4N03. 

Characters. — A  white  powder ;  insoluble  in 
water,  soluble  with  effervescence  in  Nitric  Acid. 
Impurities.—  The  Subnitrate  and  its  impurities. 
Dosey  5  to  20  gr. 
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2.  Bismuthi  Subnitras. —  Subnitrate  of  Bis- 
muth.   An  oxynitrate.  BiONOsjH^O. 

Source. — Made  by  (I)  dissolving  Purified  Bis- 
muth in  diluted  Nitric  Acid ;  heating ;  concen- 
trating ;  and  (2)  pouring  the  product  into  Water, 
wa.«hing  and  drying.  (1)  Big  +  8HNO3  =  2(Bi 
3NO3)  +  2N0  +  4H2O.  (2)  BiSNOg  +  H2O  =  Bi 
ONO34-2HNO3. 

Characters. — A  heavy  white  powder,  in  minute 
crystalline  scales ;  insoluble  in  water ;  acid.  Im- 
purities.— Arsenic  and  chlorides.    Dose^  5  to  20  gr. 

Preparation. 

a.  Trochisci  Bismuthi.  —  2  gr.  Subni- 
trate of  Bismuth,  with  Carbonate  of  Calcium, 
Carbonate  of  Magnesium,  and  the  usual  in- 
gredients of  a  lozenge,  in  each.    Dose,  1  to  6. 

From  Bismicthi  Subnitras  are  made: 

b.  Bismuthi  Citras. — BiCgH^Oy. 

Source. —  Made  by  (1)  dissolving  Subni- 
trate of  Bismuth  in  Nitric  Acid,  and  mixing 
with  water ;  and  (2)  precipitating  with  a  fresh 
solution  of  Citrate  of  Sodium,  and  boiling ; 
filtering  when  cold,  washing  and  drying.  (1) 
BiONOs  -f  2HN03  =  Bi3N03  +  H2O.  (2)  Bi 
3NO3  +  Na3C6H507  =  BiC6H507  +3NaN03. 

Characters. — A  white  powder,  usually  con- 
taining 2J  per  cent,  of  absorbed  moisture. 
Soluble  in  Solution  of  Ammonia.  Dose,  2  to 
5  gr. 

Preparation. 

Liquor  Bismuthi  et  Ammonii  Ci- 
TRATis. — Made  by  dissolving  800  gr.  in 
Solution  of  Ammonia  (until  the  salt  is  just 
dissolved),  and  diluting  with  Water  to  1 
pint.    Dose,  J  to  1  fl.dr. 

From  Liquor  Bismuthi  et  Ammonii 
Citratis  is  made : 

Bismuthi  et  Ammonii  Citras. 

Source. — Made  by  evaporating 
Solution  of  Citrate  of  Bismuth  and 
Ammonium  to  a  syrupy  consistence, 
and  drying  on  porcelain  plates. 
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Characters. — Small  shining  trans- 
lucent scales,  with  a  slightly  metallic 
taste;  very  soluble  in  water.  Lose^ 
2  to  5  gr. 

c.  'Bismuthi  Oxidum. — Oxide  of  Bismuth. 
Bi,03. 

Source.  —  Made  by  boiling  Subnitrate  of 
Bismuth  in  Solution  of  Soda  ;  and  washing 
and  drying  the  precipitate.  2BiON03  +  2Xa 
HO  =  BiaOg  +  2NaN03  +  H2O. 

Characters. — A  dull  lemon -j'-ellow  powder, 
insoluble  in  water,  soluble  in  Nitric  Acid  mixed 
with  half  its  volume  of  water.  Impurities,  as  of 
the  Subnitrate.    Dose,  5  to  15  gr. 

.GENERAL  CHEMICAL  CHARACTERS  OF  BISMUTH  SALTS. 

Solutions  of  the  Nitrate  or  Chloride  give  a  white  precipi- 
tate when  thrown  into  water ;  and  this  is  blackened  by  HgS. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  fSES. 

Externally,  applied  in  the  form  of  powder  or  ointment, 
Subnitrate  of  Bismuth  acts  only  physically  on  the  unbroken 
skin,  protecting  it  from  the  irritation  of  air  and  dirt.  If  the 
surface  be  inflamed,  as  in  chapped  hands,  chapped  nipples, 
irritable  ulcers,  and  eczema,  it  is  a  mild  sedative  and  astrin- 
gent, soothing  and  drying  up  the  part.  Accessible  mucous 
membranes  are  similarly  affected  by  Bismuth,  when  in  a  con- 
dition of  catarrh  :  thus  it  is  used  with  success  as  a  "  snuff  "  for 
nasal  catarrh  ;  as  an  injection  in  gonorrhoea  and  leucorrhoea  ; 
and  in  irritability  of  the  cervix  uteri  as  a  pessary.  Bismuth 
is  not  known  to  be  absorbed  from  unbroken  surfaces. 

Internally,  the  local  action  and  uses  of  the  Subnitrate  of 
Bismuth  constitute  all,  or  nearly  all,  that  is  definitely  known 
respecting  it  as  a  remedy.  In  the  stomach  it  is  insoluble,  and 
exerts  the  same  sedative  and  astringent  action  as  on  the  skin, 
whether  by  affecting  the  nerves  and  local  circulation,  or  by  its 
mechanical  properties,  that  is,  by  coating  and  protecting  the 
mucous  surface.  The  Liquor  Bismuthi  et  Ammonii  Citratis  is 
decomposed  by  the  acid  gastric  juice,  depositing  oxychloride  ^ 
as  a  white  precipitate.  Little  or  no  good  is  to  be  expected 
from  less  than  20-gr.  doses  of  the  Subnitrate  to  an  adult,  and 
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these  may  be  increased  with  perfect  safety.  Bismuth  is  exten- 
sively used  in  this  country  in  the  treatment  of  pain  and  vomit- 
ing due  to  catarrh  or  organic  disease  of  the  stomach,  such  as 
the  gastric  catarrh  that  follows  a  surfeit  of  food  or  alcoholic 
excess,  recurrent  gastric  ulcer,  and  cancer ;  also  in  some  cases 
of  so-called  nervous  or  reflex  vomiting,  as  in  pregnancy  and 
hysteria,  where  a  true  catarrh  is  often  present.  Bismuth  may 
be  given  alone  in  such  conditions,  but  is  better  combined,  on 
the  one  hand,  with  alkalies,  such  as  Bicarbonate  of  Sodium,  if 
there  be  much  actual  catarrh ;  or,  on  the  other  hand,  with. 
Opium  if  pain  be  the  chief  symptom.  A  combination  of  the 
Subnitrate  and  Dover's  Powder  is  almost  a  specific  for  the  pain 
and  vomiting  of  ulcer  and  malignant  disease. 

The  astringent  and  sedative  influence  of  Bismuth  on  the 
intestines  constitutes  it  a  valuable  remedy  for  diarrhoea  in  deli- 
cate persons,  such  as  children,  phthisical  subjects,  and  those 
who  have  been  exhausted  by  other  causes.  In  lienteric 
diarrhoea,  probably  referable  to  duodenal  catarrh,  it  is  some- 
times invaluable.  But  in  the  intestines,  as  in  the  stomach,  the 
addition  of  Opium,  in  however  small  quantity  almost,  greatly 
assists  its  action,  and  in  persistent  cases  of  diarrhoea  is  abso- 
lutely necessary.  The  same  combination  with  Dover's  Powder 
gives  excellent  results.  Bismuth  Subnitrate  is  partly  converted 
into  the  sulphide  in  the  bowels,  which  imparts  a  characteristic 
leaden- grey  colour  to  the  faeces. 

2.  ACTION  IN  THE  BLOOD,   SPECIFIC  ACTION  AND  USES,  AND 

REMOTE  LOCAL  ACTION. 

Neither  the  insoluble  nor  the  soluble  (but  weak)  prepara- 
tions of  Bismuth  enter  the  blood  in  any  quantity.  Still,  the 
metal  has  been  detected,  both  here  and  in  the  tissues.  Bismuth 
very  slowly  finds  its  way  through  all  the  organs;  but  no 
specific  effect  can  be  attributed  to  the  Subnitrate,  even  when 
given  in  doses  of  several  drachms.  Soluble  salts  of  Bismuth, 
however,  produce  fatty  degeneration  in  animals,  exactly  like 
Arsenic  and  Phosphorus.  Bismuth  has  been  found  in  the  urine 
and  milk,  but  no  use  is  made  of  its  remote  influence,  if  any 
Buch  exist. 
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GROUP  III. 

THE  5^'ON-METALLIC  ELEMENTS: 

The  non-metallic  elements  of  the  Pharmacopoeia 
fall  for  discussion  into  the  following  natural  Sub- 
groups :  1.  Ohlorum,  lodum,  and  Bromum ;  2.  Sul- 
phur; and  3.  Carbo.  Phosphorus,  which  is  pharma- 
cologically allied  with  Arsenic,  is  described  under 
Group  II. 

Sub-Group  I. — Chlorum,  Iodum,  Bromum. 

CHLOEUM.    Chlorine.    CI.  35-5. 

Although  not  contained  in  the  Pharmacopoeia  as 
the  pure  gas  under  its  own  name,  Chlorine  is  officially 
obtained  from  two  different  sources,  namely  :  (1)  Hy- 
drochloric Acid,  and  (2)  Chlorinated  Lime. 

1.  Liquor  Chlori. — Solution  of  CUorine.  Chlorine 
Gas  dissolved  in  Water.   It  should  be  freshly  prepared. 

Source. — Made  by  heating  Hydrochloric  Acid  and 
-  Water  with  Black  Oxide  of  Manganese  ;  passing  the  gas 
into  water;  and  shaking  till  it  is  absorbed.    4HC1  + 
MnOa  =  CI2  +  MnClg  +  2H2O. 

Characters.  —  A  yellowish-green  liquid,  smelling 
strongly  of  Chlorine.  Incompatibles. — Salts  of  lead  and 
silver.  Impurities. — Salts,  not  volatile;  deficient  chlorine, 
detected  volumetrically  by  hyposulphite  of  sodium. 
Dose^  10  to  20  min.  in  water. 

AciDUM  NiTROHYDRocHLORicuM  DiLUTUM. — Con- 
tains free  Chlorine.    {See  page  140.) 

2.  Calx  Chlorinata. — Chlorinated  Lime.  CaCLOg, 
CaClg  or  CaOClj.  A  compound  of  Hypochlorite  of 
Calcium  and  Chloride  of  Calcium,  or  directly  of  Lime 
and  Chlorine. 

Source. — Made  by  passing  Chlorine  Gas  over  Slaked 
Lime.    2CaH20o  +  2CI2      CaClA-CaCL,  +  2HoO. 

Characters.  —  A  dull  white  powder,  with  a  feeble 
odour  of  Chlorine.  Partially  soluble  in  water.  Bleaches 
and  disinfects.   Contains  33  per  cent,  available  Chlorine. 
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Deficiency  in  Chlorine,  detected  volumetri- 
cally  with  hyposulphite  of  sodium. 

Freparations, 

a.  Liquor  Calcis  Chlorinate. — 1  in  10  of 
Water ;  mixed,  agitated,  and  strained.  Yields  3  per 
cent,  available  Chlorine. 

h.  Vapor  Chlori.  —  Chlorinated  Lime  mixed 
with  Cold  Water,  to  evolve  Chlorine. 

From  Calx  Chlorinata  is  made  : 

Liquor  Sodse  Chlorinatse. — Solution  of  Chlor- 
inated Soda.  NaCljNaClO. 

Source. — Made  by  mixing  solutions  of  Chlo- 
rinated Lime  and  Carbonate  of  Sodium ;  and  filter- 
ing. CaCl202,CaCl2  +  2Na2C03  =  (NaCl,NaC10)2 
+  2CaC03. 

Characters. — A  colourless  liquid,  with  a  feeble 
odour  of  Chlorine  and  an  astringent  taste.  Alkaline. 
A  mixed  solution  of  Hypochlorite  of  Sodium  and 
Chloride  of  Sodium,  with  Carbonate  of  Sodium. 
Sp.  gr.  1-054.  Contains  2*5  per  cent,  of  available 
Chlorine  ;  bleaches.    Dose^  10  to  20  min. 

Freparation. 

Cataplasma  Sode  Chlorinatse. — 2  of  the 
Liquor,  added  to  a  mixture  of  4  of  Linseed 
Meal  in  8  of  Boiling  Water. 

Calx  Chlorinata  is  also  tised  in  the  preparation 
of  Chloroform. 

GENERAL  CHEMICAL  CHARACTERS  OF  CHLORUM  PREPARATIONS. 

These  yield  the  characteristic  odour  of  Chlorine  when 
warmed  with  HCl  and  MnOg. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Fxternally,  the  action  and  uses  of  Chlorine  depend  upon 
the  great  afifinity  which  it  possesses  for  hydrogen,  and  its  conse- 
quent power  to  decompose  compounds  in  which  hydrogen  forms 
part  of  the  molecule,  such  as  ammonia,  sulphuretted  hydrogen, 
sulphide  of  ammonium,  and  water.  The  properties  of  the  body 
on  which  it  acts  (chemical,  vital,  or  both)  are  completely  altered  ; 
whilst  nascent  oxygen  is  set  free,  and  the  Chlorine  further 
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combines  with  the  remaining  elements  of  the  hroken-down 
molecule.  Thus  it  is  a  powerful  irritant  to  the  skin,  causing 
redness,  vesication,  even  sloughing,  and  coagulating  the  albumi- 
nates of  the  part.  For  the  same  reason,  Chlorine  is  one  of  the 
most  powerful  of  disinfectants,  deodorisers,  and  decolorisers, 
its  activity  as  a  disinfectant  greatly  exceeding  that  of  Carbolic 
Acid,  and  in  some  respects  even  Corrosive  Sublimate.  As  a 
stimulant  and  disinfectant,  Chlorine  Water,  or  the  Solutions 
of  Chlorinated  Lime  or  Chlorinated  Soda,  may  be  applied  to 
foul  ulcers,  dissection  and  poisoned  wounds,  and  diphtheritic 
surfaces ;  or  used  in  contagious  ophthalmia,  ozaena,  and  other 
foul  discharges  from  surfaces  or  cavities. 

Of  much  more  extensive  application  is  the  disinfectant 
action  of  Chlorinated  Lime  and  its  preparations  apart  from  the 
body  :  to  purify  rooms,  wash  infected  clothes,  flush  drains,  and 
throw  upon  the  stools  of  typhoid  fever  and  cholera  before  they 
are  disposed  of. 

Internally,  Chlorine  exerts  a  similar  local  action  upon  the 
parts  with  which  it  comes  in  contact ;  and  is  employed  as  a  wash 
or  gargle,  to  disinfect  and  stimulate  foul  ulcers  of  the  mouth, 
tongue,  and  throat,  especially  in  diphtheria. 

In  the  stomach  Chlorine  in  dilute  solutions  becomes  con- 
verted into  hydrochloric  acid  and  chlorides,  and  loses  all  further 
e'ffect  upon  the  body  as  the  uncombined  element. 

Inhaled  as  the  Vapor,  Chlorine  causes  local  irritation  of 
the  respiratory  passages,  with  distressing  pain  in  the  throat 
and  chest,  spasm,  cough,  lacrymation,  sneezing,  and  headache. 
It  cannot  be  recommended  in  this  form. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  ACTION,  AND  REMOTE 

LOCAL  ACTION. 

It  is  doubtful  whether  Chlorine  enters  the  circulation  or 
reaches  the  tissues  uncombined ;  more  probably  it  is  entirely 
converted  into  chlorides.  From  the  analogy  of  its  powerfully 
disinfectant  and  bleaching  properties  apart  from  the  body,  it 
has  been  given  in  typhus,  typhoid  fever,  small-pox,  and  other 
putrescent "  diseases,  but  there  is  little  e\adence  in  favour  of 
continuing  its  use  in  these  cases.  In  chronic  dysentery,  and 
liver  disease  of  a  malarial  origin,  Diluted  Nitrohydrochloric 
Acid  is  a  useful  drug. 

lODUM.    Iodine.    I.  127. 

Under  this  head  will  be  discussed  both  Iodine  and 
the  Iodides  of  Potassium  and  Sodium,  the  forms  in 
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which  the  element  is  generally  administered  internally. 
Reference  will  also  be  made  to  the  other  official  Iodides. 

lodiim. — Iodine.    A  non-metallic  element. 

Source. — Obtained  from  mineral  iodides  and  iodates.  Or 
from  Kelp,  the  ashes  of  sea-weed,  by  lixiviation ;  concentration ; 
treatment  with  Hr,S04 ;  and  finally  heating  with  MnOg,  when 
the  Iodine  volatilises.  2NaI  (in  lye)  -f  2H2SO4  +  MnOg  = 
I2  +  MnSO^  -f  Na,S04  +  2H2O. 

Characters. — Laminar  crystals  of  a  dark  colour  and  lustre, 
and  peculiar  odour,  which,  yield  a  beautiful  violet-coloured 
vapour  when  heated.  Soluhilityy  1  in  7,000  of  water,  1  in  12  of 
rectified  spirit,  1  in  4  of  ether,  sparingly  in  glycerine,  freely 
in  a  solution  of  iodide  of  potassium  or  chloride  of  sodium. 
Incompatibles. — Ammonia,  metallic  salts,  mineral  acids,  vegetable 
alkaloids.  Impurities.  —  Iodide  of  cyanogen  ;  subliming  as 
colourless  prisms.     Iron  ;  not  volatile.    Water ;  as  moisture. 

Preparations. 

1.  Linimentum  lodi. — Iodine,  5 ;  Iodide  of  Potas- 
sium, 2  ;  Glycerine,  1  ;  Spirit,  40.    1  in  9^. 

2.  Liquor  lodi. — Iodine,  10 ;  Iodide  of  Potassium, 
15  ;  Water,  200.    1  in  20. 

3.  Tinctura  lodi. — Iodine,^;  Iodide  of  Potassium,!, 
Spirit,  20.    1  in  40.    Dose,  5  to  20  min. 

From  Tinctura  lodi  is  prepared  : 

Vapor  Iodi.  —  Tincture  of  Iodine,  1  fl.dr. ; 
Water,  1  fl.oz.    Mix,  and  apply  a  gentle  heat. 

4.  Unguentum  lodi. —Iodine,  7;  Iodide  of  Potas- 
sium, 7;  Glycerine,  12;  Lard,  191. 

From  lodum  is  made  : 

6.  Potassii  lodidum. — Iodide  of  Potassium.  KI. 

Source. — Obtained  by  (1)  dissolving  Iodine  in  Liquor 
Potassae,  and  evaporating  to  dryness :  6KH0  -1-  Slg  = 
6KI  +  KIO3  4-  3H,0.  (2)  Mixing  the  residue  with 
Wood  Charcoal  and  fusing,  thus  converting  the  iodate, 
which  was  formed  with  the  iodide,  into  iodide :  2KI0o 
+  6C  =  2KI  -f  6C0.    (3)  Dissolving  and  purifying. 

Characters. —QoIovltIq^^,  opaque,  cubic  crystals,  with 
some  odour  of  iodine,  a  saline  taste,  and  feebly  alkaline 
reaction.    Solubility,  4  in  3  of  water  ;  less  freely  in  spirit. 
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Strikes  blue  with  preparations  containing  starch  on 
addition  of  chlorine.  Impurities. — lodate,  detected  by 
blue  colour  with  tartaric  acid  and  starch ;  free  iodine, 
by  starch  ;  and  the  impurities  of  Liquor  Potassae.  Dose. 
2  to  20  gr. 

Preparations. 

a.  LiNIMENTUM  POTASSII   loDIDI   CUM  SaPONE. 

— Iodide  of  Potassium,  12;  Curd  Soap,  16;  Glyce- 
rine, 8  ;  Oil  of  Lemon,  1  ;  Water,  80. 

b.  TjNGUENTrM  PoTAssii  loDiDi.  —  lodidc  of 
Potassium,  16  ;  Carbonate  of  Potassium,  1;  Water, 
14;  Benzoated  Lard,  110. 

c.  Also  all  the  preparations  of  lodum. 

6.  Sodii  lodidum. — Iodide  of  Sodium.  Nal. 

Source. — Made  by  the  same  process  as  Iodide  of 
Potassium,  Solution  of  Soda  being  used  in  place  of 
Solution  of  Potash. 

Characters. — A  dry,  white,  crystalline,  deliquescent 
powder,  with  a  saline  and  bitter  taste ;  readily  soluble 
in  water  and  spirit.    Dose,  3  to  10  gr. 

Iodine  is  also  used  in  the  production  of  Iodoform,  and 
the  Iodides  of  Arsenium,  Ferrum,  HydrargjTxmi, 
Plumbum,  and  Sulphur,  or  preparations  containing  them. 

GENERAL  CHEMICAL  CHARACTERS  OF  lODUM  AND  ITS  SALTS. 

Iodine  is  entirely  volatilised  by  heat  with  the  evolution  of 
violet  vapours.  Aqueous  solutions  strike  a  deep  blue  with 
starch.  Solutions  of  Iodides  give  the  same  reaction  when  de- 
composed by  solution  of  chlorine ;  also  a  yellow  precipitate 
with  AgNOs,  insoluble  in  HNOg,  soluble  in  NH4HO.  Solutions 
of  Iodine  may  be  decolorised  by  Hyposulphite  of  Sodium. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally  applied,  Iodine  is  a  powerful  irritant  and  vesi- 
cant, decomposing  organic  molecules,  and  entering  into  loose 
chemical  combination  with  the  albuminous  constituents  of  the 
parts.  At  the  same  time  it  stains  the  epidermis  of  a  deep  brown  ; 
causes  considerable  pain ;  and  is  absorbed  into  the  blood,  partly 
by  the  skin  and  partly  by  the  air  of  respiration  in  the  form  of 
vapour.  It  is  also  a  very  powerful  antiseptic  and  disinfectant. 
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The  Tincture,  Liniment,  and  Ointment  of  Iodine  are  ex- 
tensively used  as  stimulants  and  disinfectants  to  foul  callous 
ulcers,  much  like  Nitrate  of  Silver ;  as  vegetable  parasiticides 
in  ringworm ;  and  as  counter-irritants  in  subacute  or  chronic 
inflammation  of  joints,  periosteum,  lymphatic  glands,  the 
pleura,  and  the  lungs,  for  which  purpose  the  Ointments  of  the 
Iodides  of  Lead  and  Mercury  are  also  applied.  In  these  in- 
stances the  chief  effect  is  doubtless  stimulation ;  but  a  certain 
amount  of  the  Iodine  is  absorbed,  and  acts  specifically,  as  will 
be  presently  described.  Iodine  in  solution  is  injected  into  . 
cysts,  goitres,  hydrocele,  etc.,  with  much  success. 

Iodide  of  Potassium  applied  to  the  unbroken  skin  is  neither 
irritant  nor  capable  of  being  absorbed,  unless  decomposed  by 
the  sweat.  It  is  readily  taken  up  from  the  exposed  mucous 
membranes.  How  much  specific  value  can  be  attached  to  the 
Iodide  Liniment  is  doubtfid. 

Internally,  the  local  action  of  free  Iodine  is  also  irritant, 
and  the  Tincture  is  successfully  applied  to  the  gums  in  peri- 
osteal toothache.  Inhaled  into  the  respiratory  passages,  it 
gives  rise  to  cough,  sneezing,  severe  pain  over  the  frontal 
idnuses,  distressing  pains  in  the  chest,  and  dyspnoea.  Com- 
pounds of  Iodine  with  Creasote  and  various  soothing  volatile 
substances,  such  as  Chloroform  and  Ether,  have  lately  come 
into  repute  as  continuous  inhalations  in  the  so-called  anti- 
septic " -treatment  of  phthisis,  bronchitis,  and  other  forms  of 
chronic  lung  disease. 

In  the  stomach  and  bowels,  although  it  is  gradually  con- 
verted into  the  Iodide  or  lodate  of  sodium,  the  irritant  effects 
of  free  Iodine  are  continued,  with  abdominal  pain,  sickness,  and 
diarrhoea  as  the  result.  The  Iodide  of  Potassium  or  Sodium 
has  rarely  this  effect,  and  it  is  only  in  the  form  of  a  salt  that 
Iodine  is  now  administered  internally.  Iodide  of  Potassium 
is  also  decomposed  in  the  stomach,  the  sodium  salt  and  albu- 
minate being  formed  from  it. 

2.   ACTION  ON  THE  BLOOD. 

Iodine  is  freely  absorbed  into  the  blood  from  mucous  sur- 
faces, and  the  Sodium  Iodide  quickly  enters  from  the  alimen- 
tary canal.  In  the  blood  the  element  is  at  first  combined  with 
sodmm  ;  but  this  salt  appears  to  be  decomposed,  the  Iodine 
for  a  time  set  free,  some  of  the  red  corpuscles  broken  down  (if 
the  amount  of  Iodine  be  large),  and  bloody  effusions  and  bloody 
unne  make  their  appearance.  Such  results  are  to  be  carefully 
avoided  in  practice;  and  as  far  as  we  know,  less  degrees  of 
the  same  cannot  be  usefully  applied  to  therapeutical  purposes, 
miesa  the  tendency  to  coagulation  be  somewhat  increased  by  it 
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3.  SPECIFIC  ACTION  AND  USES. 

'  The  Iodide  of  sodium  and  albuminous  compounds  pass 
from  the  blood  into  the  tissues  with  remarkable  rapidity,  and 
may  be  found  in  all  of  them,  especially  the  excreting  organs 
and  lymphatic  glands,  whilst  they  appear  very  scantily  in  the 
nervous  centres.  According  to  Binz,  the  Iodine  is  liberated  in 
the  tissues.  Almost  as  quickly  it  again  leaves  the  tissues  ;  and 
in  thus  passing  rapidly  through  the  protoplasm  of  the  body, 
and  sharing  in  its  metabolism  by  combining  (probably  very 
loosely)  with  the  albuminous  molecules.  Iodine  no  doubt 
accelerates  tissue  change.  As  no  increase  of  urea  accompanies 
this  ejffect,  nor  bodily  wasting,  the  Iodine  must  either  spare 
the  liver  (which  is  the  chief  source  of  urea),  or  accelerate  the 
metabolism  of  the  plasma,  rather  than  of  the  tissue  elements 
themselves.  (See  Metabolism,  Part  III.)  However  this  may 
be,  the  following  are  the  principal  directions  in  which  Iodine 
affects  nutrition,  and  the  applications  of  the  same : 

(1)  The  lymphatic  glands  are  reduced  in  size  by  Iodine, 
which  is  extensively  used  for  scrofulous  and  other  chronic 
enlargements  of  the  glands,  whether  applied  locally  as  Iodine, 
or  administered  internally  as  the  Iodides. 

(2)  Certain  j?ot5ows  which  have  intimately  associated  them- 
selves with  the  albuminous  structures,  are  disengaged  from 
these  combinations  by  Iodine.  Lead  and  Mercury  may  be 
swept  out  of  the  tissues  by  Iodide  of  Potassium,  administered 
for  plumbism  and  hydrargyrism  respectively. 

(3)  The  principal  application,  however,  of  iodine  is  in  the 
treatment  of  syphilis.  Either  the  poison  of  this  disease  is  thus 
eliminated  from  the  system,  or  Iodine  hastens  the  life  and 
disappearance  of  the  small-celled  growth  by  which  syphilis  is 
characterised.  It  is  specially  valuable  in  the  tertiary  forms  of 
syphilis,  when  Mercury  cannot  be  longer  given  with  advantage ; 
and  nodes  and  other  superficial  enlargements,  gummata  in  the 
viscera,  and  certain  forms  of  skin  disease,  may  be  very  success- 
fully treated  by  the  Potassium  salt.  The  same  precautions 
must  be  observed  with  respect  to  the  general  health,  and 
especially  the  preservation  of  digestion,  in  a  course  of  Iodine, 
as  are  laid  down  under  the  head  of  Mercury. 

(4)  In  subacute  and  chronic  inflammations  of  various 
kinds,  such  as  exudations  or  effusions  in  connection  with  the 
joints  and  serous  cavities,  and  some  forms  of  pulmonary  con- 
solidation. Iodide  of  Potassium  may  promote  absorption  by 
stimulating  the  local  nutrition.    The  local  apphcation  of  Iodine 

paint "  is  combined  in  such  cases. 

(5)  Scrofula  is  benefited  by  Iodine,  especially  when  it 
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affects  the  lymphatic  glands,  enlargements  of  which  are  treated 
by  the  Liniment,  or  the  Ointment  of  the  Iodide  of  Lead,  by 
interstitial  injections  (rarely)  ;  internally  by  Iodide  of  Iron,  or 
Iodine  mineral  waters,  such  as  the  Water  of  Woodhall.  On  the 
contrary,  phthisis  is  rarely  benefited  by  Iodides,  unless  there 
be  a  syphilitic  taint  present. 

(6)  In  chronic  rheumatism  where  debility  is  not  a  promi- 
nent symptom,  in  gonorrhceal  rheumatism,  and  in  the  arthritis 
of  syphilis,  the  Iodide  may  be  beneficial.  In  chronic  arthritic 
gout  it  is  probably  useless,  or  even  prejudicial. 

Binz  holds  that  free  Iodine  and  its  readily  decomposable 
compounds  are  narcotic,  paralysing  the  cerebral  centres  by 
direct  action  on  the  nervous  structures,  and  finally  proving 
fatal  through  the  respiratory  centre.  The  heart,  vessels,  and 
body  temperature  are  unaffected  by  Iodine ;  and  the  depressing 
effect  on  these  of  large  doses  of  Iodide  of  Potassium  is  believed 
to  be  caused  by  the  Potassium.  The  remarkably  useful  effect 
of  Iodide  of  Potassium  in  relieving  or  curing  aneurysm  is  due 
to  the  reduction  of  the  blood  pressure  by  the  alkali,  the  coagu- 
lating effect  of  Iodine  on  the  blood,  and  the  specific  effect  of 
Iodine  on  the  chronic  inflammatory  changes  (often  syphilitic) 
in  the  wall  of  the  artery  which  have  led  to  the  dilatation. 

4.   REMOTE  LOCAL  ACTION  AND  USES. 

Iodine  is  rapidly  excreted,  appearing  in  the  urine,  the 
mucous  secretions  generally  (specially  in  those  of  the  air 
passages),  the  perspiration,  saliva,  bile,  and  milk.  Part  of  the 
sodium  salt  which  reaches  the  excreting  organs  is  thrown  out 
unchanged,  part  is  decomposed,  and  Iodine  again  set  free  to 
exert  its  local  action  remotely. 

The  diuretic  effect  of  Iodide  of  Potassium  is  not  marked 
unless  large  doses  be  given,  and  probably  depends  upon  the 
alkali,  not  on  the  Iodine.  The  latter  may,  however,  have  an 
alterative  action  upon  the  kidney,  and  the  Iodide  may  therefore 
be  used  in  some  forms  of  chronic  Bright's  disease,  combined 
with  other  remedies. 

The  excretion  of  Iodine  by  the  mucous  membrane  of  the 
respiratory  tract  is  of  most  interest  to  the  therapeutist.  In 
certain  subjects,  and  probably  when  Iodide  of  Potassium  con- 
tains free  Iodine  as  an  impurity,  its  exhibition  produces  a  series 
of  distressing  symptoms  known  as  "  iodism,"  consisting  of 
coryza,  the  watery  discharge  from  the  nose  being  sometimes 
profuse  ;  sneezing ;  intense  pain  of  a  bursting  character  over 
the  frontal  sinuses,  commonly  called  *'  headache ;  "  swelling 
and  redness  of  the  gams,  hard  and  soft  palate,  and  fauces,  foul- 
ness of  the  tongue,  and  increase  of  the  mucus  of  the  mouth ; 
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cough  and  frothy  expectoration,  and  a  sense  of  heat  and  raw- 
ness in  the  trachea  and  chest.  The  phenomena  of  irritation 
of  the  respiratory  mucosa  by  the  out-going  Iodine  are  therefore 
identical  with  those  produced  by  the  immediate  action  of 
Iodine  by  inhalation,  but  in  a  minor  degree.  In  bronchial 
catarrh,  when  the  secretion  is  deficient,  the  mucous  membrane 
of  the  bronchi  swollen  and  dry,  and  cough  useless  and  painful, 
Iodide  of  Potassium  is  a  valuable  expectorant,  quickly  inducing 
a  flow  of  thin  mucus,  by  estabhshing  secretion,  or  by  liquefying 
tenacious  mucus  which  may  be  plugging  or  irritating  the 
bronchi.  It  is,  further,  an  indirect  antispasmodic,  given  with 
great  benefit  in  asthma  and  emphysema.  The  Iodide  of  Ethyl 
(non-official)  inhaled  as  vapour  may  rapidly  relieve  the  spasm 
of  asthma.  Iodide  of  Potassium  is  sometimes  given  in  other 
respiratory  diseases,  e.g.  in  pneumonia,  if  the  consolidation 
threaten  to  persist. 

In  escaping  by  the  skin  the  liberated  Iodine  produces  in 
certain  individuals  peculiar  eruptions  :  papular,  acneiform, 
vesicular,  or  plastic,  rarely  purpuric.  The  value  of  the  drug 
in  tertiary  syphilitic  skin  diseases  and  in  some  forms  of  lupus 
no  doubt  depends  partly  on  this  influence. 

5.  ACTION  AND  USES  OF  THE  SEVERAL  PREPARATIONS  CON- 
TAINING IODINE. 

1.  Ferri  lodidum. — Pilula  Ferri  lodidi  and  Syrupus  Ferri 
lodidi  combine  the  action  of  the  two  important  elements,  and 
are  especially  indicated  and  extensively  employed  when  Iodine 
has  to  be  administered  for  a  length  of  time  to  anaemic  sub- 
jects. This  is  the  form  in  which  Iodine  is  usually  given  in 
scrofula,  th^e  syrup  being  a  favourite  remedy  for  strumous 
children. 

2.  Hydrargyri  lodidum  Rubrum  possesses  chiefly  the  action 
of  the  Per-salts  of  Mercury,  and  is  used  accordingly.  See 
Hydrargyrum. 

3.  SiUphuris  lodidum  is  now  used  externally  only,  and  is 
believed  to  produce  the  combined  effects  of  the  two  alteratives. 

BROMUM.    Bromine.    Br.  80. 

Along  with  Bromine  will  be  discussed  Diluted 
Hydrobromic  Acid  and  the  three  official  Bromides  of 
Ammonium,  Potassium,  and  Sodium. 

Bromiim.  Bromine.  A  liquid  non-motallic  element. 
/Soe«re!.— Obtained  from  sea- water,  and  from  some  saline 


N.B. — Line  19,  page  129,  add  words, 
Dose,  15  to  50  rain. 
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springs,  by  heating  its  natural  Magnesium  compound  with 
Oxide  of  Manganese  and  Sulphuric  Acid.  MgBra  -f  MnOo  -f 
R,S04  =  Br,  +  MnS04  +  MgO  +  H20. 

Characters. — A  dark  brownish-red,  very  volatile  liquid, 
with  a  strong  disagreeable  odour.  Solubility^  1  in  30  of  water. 
Impurity. — Iodine  ;  detected  by  starch  test. 

From  Bromum  are  made : 

1.  Acidum  Hydrobromicum  Dilutum. —  Diluted 
Hytlrobromic  Acid.  A  liquid  composed  of  10  per  cent, 
of  gaseous  or  absolute  Hydrobroniic  Acid  and  90  per 
cent,  of  water. 

Source. — Distilled  from  a  Solution  of  Bromine  in 
water,  through  which  Sulphuretted  Hydi'ogen  has  been 
previously  passed,  the  first  and  last  portions  of  sul- 
phuretted compounds  being  rejected.  10Br2  +  4Hi>S-|- 
8H2O  =  20HBr  +  S2  +  2H2SO4. 

"  Characters. — A  colourless  liquid,  odourless,  with  a 
strong  acid  taste,  and  acid  reaction.  It  yields  Bromine 
when  heated  with  Mn02  and  H2SO4. 

2.  Ammonii  Bromidum. — Bromide  of  Ammonium. 
NH4Br. 

Source. — Made  by  neutralising  Hydrobromic  Acid 
with  Liquor  Ammoniae,  evaporating,  and  crystallising. 
HBr  -f  NH4HO  =  NH4Br  +  H,0. 

Characters.  —  Colourless  crystals,  which  become 
slightly  yellow  by  exposure  to  the  air,  and  have  a  pun- 
gent saline  taste.  Solubility,  1  in  1^  of  water^;  less 
soluble  in  spirit.  Sublimes  by  heat.  Impurities. — 
Iodides  ;  free  bromine.    Dose,  2  to  20  gr. 

3.  Potassii  Bromidum. — Bromide  of  Potassium. 
KBr. 

Source. — Obtained  from  Liquor  Potassae,  Bromine, 
and  Charcoal,  by  a  similar  process  to  that  by  which  the 
Iodide  of  Potassium  is  made.    {See  page  123.) 

Characters.  —  Colourless  cubic  crystals,  without 
odour,  of  a  pungent  saline  taste.  Solubility,  readily  in 
water.  Does  not  strike  blue  with  preparations  contain- 
ing starch,  unless  it  contain  iodide  as  impurity.  J)osef 
5  to  30  gi'. 

4.  Sodii  Bromidum. — Bromide  of  Sodium.  NaBr. 
Source.— Made  by  (1)  dissolving  Bromine  in  Solu- 
tion of  Soda,  and  evaporating ;  (2)  mixing  the  residue 
with  charcoal,  and  fusing ;  (3)  dissolving  and  purifying. 
J— 8 
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Characters.  —  A  gi-anular  white  powder  of  small 
monoclinic  crystals,  somewhat  deliquescent,  inodorous, 
with  saline  taste.  Solubility,  1  in  less  than  2  of  water ; 
less  so  in  spirit.    Lose,  10  to  30  gr. 

GENERAL  CHEMICAL  CHARACTERS  OF  BROMUM  AND  ITS  SALTS. 

Bromine  gives  a  yellow  colour  with  starch  paste ;  a  hrown 
solution  in  CS2.  Bromides  give  a  yellowish- white  precipitate 
with  AgNOs ;  sparingly  soluhle  in  NH4HO. 

ACTION  AND  USES. 
1.   IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally  Bromine  is  a  powerful  irritant  and  escharotic. 
Its  local  use  is  confined  to  the  treatment  of  cancer  of  the 
cervix  uteri  (1  in  5  parts  of  rectified  spirit).  The  Bromides 
have  no  such  irritant  action  unless  in  highly  concentrated  solu- 
tion.   They  are  not  ahsorbed  from  the  unbroken  skin. 

Internally,  the  local  action  of  Bromine  resembles  that  of 
Chlorine,  the  vapour  being  intensely  irritant,  and,  indeed, 
irrespirable.    It  is  never  used  in  this  way. 

The  Bromides  taken  continuously  for  a  time  in  full  doses, 
or  applied  in  strong  solution  to  the  throat,  are  said  to  reduce 
the  sensibility  of  the  fauces,  so  that  the  reflex  movements  of 
the  parts,  such  as  swallowing,  vomiting,  and  cough,  are  not 
easily  excited.  They  have  therefore  been  emj)loyed  pre^vaous 
to  examinations  or  operations  in  connection  with  the  larjux, 
but  Cocaine  has  now  quite  displaced  them  for  this  purpose. 
The  Bromides  have  but  little  effect  of  an  irritant  kind  on  the 
stomach  or  bowels,  so  that  large  doses  (20  grains  thrice  a-day 
for  years)  may  be  readily  borne.  The  greatest  care  must 
always  be  taken,  however,  to  preserve  digestion  and  regularity 
of  the  bowels,  in  cases  where  Bromides  are  continuously 
prescribed. 

2.  ACTION  IN  THE  BLOOD. 

Bromide  of  Potassium,  the  salt  most  commonly  employed, 
enters  the  blood  unchanged,  where  it  is  probably  converted 
into  the  sodium  salt  by  double  decomposition  with  the  chloride 
of  sodium.  For  a  moment  it  may  be  set  free  in  the  blood,  but 
no  special  action  or  therapeutic  application  can  be  referred  to 
this  circumstance. 

3.   SPECIFIC  ACTION  AND  USES. 

The  Bromides  appear  to  pass  through  the  organs  as  Bro- 
mide of  Sodium,  and  have  a  vety  definite  specific  action  upon 
them,  which,  generally  speaking,  is  one  of  depression.  ^ 
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The  nervous  system  is  specially  affected.  Loss  of  reflex 
excitability  in  connection  with  all  the  sentient  surfaces  of  the 
body  follows  the  administration  of  full  medicinal  doses.  This 
result  is  due  partly  to  depression  of  the  peripheral  (sensory) 
nervous  filaments,  but  chiefly  to  reduced  activity  of  the  nervous 
centres  in  the  brain  and  cord.  At  the  same  time  the  motor 
nerves  are  also  soothed,  and  the  muscular  power  (which  we  may 
conveniently  consider  along  with  the  nervous),  is  much 
weakened.  The  phenomena  of  this  general  nervo-muscular 
depression  are  as  follows,  beginning  with  the  highest  centres  : 

The  Bromides  lessen  cerebral  activity,  readiness  to  react 
to  emotional  stimuli,  and  sensibility  and  irritability  of  mind 
generally,  thus  inducing  a  condition  of  brain  favourable  to  the 
advent  of  sleep.  They  are  thus  indirect  hypnotics,  not  acting- 
like  Opium  and  Chloral,  but  so  reducing  the  patient's  sensi- 
bility of  his  surroundings,  bodily  condition,  or  circumstances, 
as  to  prevent  distraction,  and  allow  natural  sleep  to  supervene. 
It  is  uncertain  whether  the  Bromides  act  upon  the  nerve  cells 
directly,  or  upon  the  cerebral  blood-vessels.  The  soothing  and 
hypnotic  effects  of  the  Bromides  are  very  extensively  employed 
in  restlessness  and  sleeplessness  from  mental  strain,  whether 
emotional  or  intellectual,  in  the  acute  specific  fevers  when 
similar  symptoms  are  urgent,  in  acute  alcoholism,  and  in  mania. 
In  the  three  last  conditions  a  certain  amount  of  Chloral  or 
Opium  may  be  advantageously  combined  with  the  Bromides. 
Bromide  of  Lithium,  not  official,  but  a  very  active  hypnotic, 
will  sometimes  remove  the  insomnia  of  gout.  The  most  im- 
portant application  of  the  soothing  action  of  the  Bromides  is  in 
epilepsy,  which  is  now  almost  exclusively  treated  with  these 
salts,  unless  they  be  contra-indicated. "^Hysteria,  infantile  con- 
vulsions, whooping  cough,  general  "  nervousness,"  hypochon- 
driasis, gastric  and  intestinal  disorders  of  reflex  origin,  sea- 
sickness, and  the  low  despondent  condition  so  common  in 
women  with  uterine  irregularities,  are  also  relieved  by 
Bromides,  although  not  with  the  success  obtained  in  epilepsy.7^ 

The  great  vital  centres  of  the  medulla  are  de2:)ressed  by 
Bromides.  Respiration  becomes  weakened  and  slower,  w^hence 
possibly  part  of  the  value  of  the  drug  in  whooping  cough. 
The  heart  is  also  slowed  and  weakened  in  its  action  ;  chiefly, 
however,  by  depression  of  its  nervo-muscular  substance,  not  of 
the  cardiac  centre.  Bromides  are  of  much  service,  therefore, 
in  nervous  disorders  of  the  heart,  especially  in  hysterical, 
dyspeptic,  and  alcoholic  subjects.  The  direct  effect  of  these 
drugs  on  the  vessels  is  unsettled ;  as  a  whole,  the  tension  is 
reduced. 

The  spinal  centres  and  spinal  nerves,  and  the  muscles, 
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are  all  depressed  by  the  Bromides,  tlie  former  so  much  bo 
that  the  convulsions  of  Strychnine  poisoning  cannot  he  induced, 
and  the  two  drugs  are  so  far  physiological  antagonists.  Tn 
such  a  case,  and  in  tetanus,  the  Bromides  may  be  given,  but 
they  are  neither  rapid  nor  powerful  enough  to  be  trusted  to 
alone. 

The  temperature  is  lowered  by  Bromides,  but  not  to  an 
extent  of  much  practical  value. 

The  ovarian  and  uterine  functions  are  quieted,  and  meno- 
rrhagia  relieved,  by  these  drugs. 

4.  REMOTE  LOCAL  ACTION  AXD  USES. 

The  Bromides  appear  in  the  secretions  within  a  few 
minutes  after  their  administration,  being  eliminated  by  the 
kidneys  chiefly,  by  the  salivary  glands,  mammae,  skin,  and  all 
mucous  surfaces.  In  passing  through  these  excreting  organs, 
the  Bromides  break  up  and  set  free  Bromine,  which  exerts  a 
second  stimulant  effect  on  the  parts.  The  urinary  constituents 
are  irregularly  distui'bed;  but  not  in  a  manner  that  can  be 
turned  to  therapeutical  account.  Infants  at  the  breast  may  be 
affected  by  Bromine  in  the  milk.  .  The  skin  is  markedly 
affected,  a  characteristic  acne-like  eruption  appearing,  or 
other  forms  of  skin  disease,  which  are  familiar  in  epileptics 
consuming  large  quantities  of  the  drug.  Cough  is  occasionally 
set  up,  and  conjunctivitis  may  also  occur.  The  interest  to  the 
therapeutist  of  all  these  remote  effects  of  the  Bromides  lies  in 
their  prevention,  if  possible,  in  cases  where  the  drugs  have  to 
be  steadily  taken  for  an  indefinite  time,  an  end  which  may 
sometimes  be  secured  by  combining  them  with  arsenic. 

Hydrobromic  Acid  possesses  many  of  the  propeiiies  of  the 
Bromides,  but  is  less  useful  than  Bromide  of  Potassium.  It 
is  said  to  prevent  the  cerebral  symptoms  produced  by  Quinine, 
which  it  readily  dissolves,  and  the  after-effects  of  Morphine,  if 
given  with  these  drugs. 


Sub-Group  II. 

SULPHUR.    Sulphur.    S.  32. 

Under  this  head  will  be  discussed  not  only  Sul- 
phur, but  the  othcial  Sulphides,  the  form  in  which  the 
element  is  chiefly  active  physiologically.  Sulpliur  is 
found  native  as  virgin  sulphur,  and  as  sulphides  of 
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metals.  It  is  the  source  of  all  the  preparations,  with 
the  exception  of  Calx  Sulphurata,  which  is  made  by 
reduction  of  a  sulphate. 

1,  Sulphur   Sufolimatuan.— Suhlimed  Sulphur. 
Flowers  of  Sulphur." 

Source.— Prepared  from  crude  or  rough  sulphur  by  subh- 
mation  in  a  large  chamher. 

Characters. — A  fine  greenish-yellow  gritty  powder,  wuthout 
taste  or  odour  until  heated;  neutral.  Insoluble  in  water; 
soluble  in  carbon  disulphide,  fixed  oils,  and  turpentine,  with 
heat.  Imptirities.—Swl^hnrous  and  Sulphuric  Acids ;  detected 
by  test-paper.  Sulphide  of  Arsenic,  detected  by  yielding  a 
residue  on  agitation  with  ammonia,  and  evaporating.  Earthy 
matters.    Dose,  20  to  60  gr. 

Freparaiions. 

a.  CoNFECTio  SuLPHURis. — Sublimcd  Sulphur,  4 ; 
Acid  Tartrate  of  Potassium,  1 ;  Tragacanth,  ;  Syrup 
of  Orange  Peel,  4.    Dose,  60  to  120  gr. 

b.  Unguentum  Sulphuris. — Sublimed  Sulphur,  1 ; 
Benzoated  Lard,  4. 

From  Sulphur  Suhlimatum  are  made : 

c.  Sulphur  Prsecipitatum. — Precipitated  Sulphur. 
"Milk  of  Sulphur." 

Source. — Made  by  (1)  boihng  SubHmed  Sulphur  with 
Slaked  Lime  in  water ;  (2)  precipitating  the  filtrate 
with  diluted  Hydrochloric  Acid,  washing  and  drying. 
(1)  12s  +  SCaHgOg  =  2CaS5  +  CaS^Os  -f  3H2O.  (2) 
2CaS5  +  CaSgOg  +  6HC1=  SCaCla  +  6S2  +  SHgO. 

Characters. — A  greyish-yellow  soft  powder.  Im- 
purities. — Sulphate  of  Lime ;  H2SO4  being  used  instead 
of  HCl ;  detected  by  grittiness,  and  microscopically  as 
crystals.  Sulphuretted  hydrogen ;  detected  by  odour. 
Dose,  20  to  60  gr. 

d.  Potassa  Sulphurata.  —  Sul];)hurated  Potash. 
"Liver  of  Sulphur." 

Source. — Made  by  fusing  SubHmed  Sulphur  with 
Carbonate  of  Potassium,  and  breaking  into  pieces. 

Characters. — Solid  greenish  fragments,  liver-brown 
when  recently  broken ;  alkaline ;  acrid  to  the  taste ; 
readily  forming  with  water  a  yellow  solution  smelling 
of  H2S,  which  is  evolved  on  addition  of  HCl.  A  mix- 
ture of  Potassium  Salts,  of  which  the  chief  is  Sulphide. 
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Preparation. 

Unguentum  Potass;e  Sulphurat^e. — 1  in  15^ 
of  Hard  and  Soft  Paraffin.- 

e.  Sulphuris  lodidum. — Iodide  of  Sulphur.  SI. 
_  Source. — Made  by  fusing  Sublimed  Sulphur  with 
Iodine ;  cooling  till  solid,  and  breaking  into  pieces. 

Characters. — Greyish-black  crystalline  pieces,  smell- 
ing strongly  of  Iodine.  Solubility ^  1  in  60  of  glycerine  ; 
insoluble  in  water. 

Preparation. 

Unguentum  Sulphuris  Iodidi. — 1  in  15^  of 
Hard  and  Soft  Paraffin. 

Sublimed  Sulphur  is  also  contained  in  Pul\is  Glycyr- 
rhizae  Compositus  (1  in  12);  and  is  used  in  preparing 
Emplastrum  Hydrargyri,  Emplastrum  Ammoniaci  cum 
Hydrargyro,  and  Antimonium  Sulphuratum. 

2.  Calx  Slllphurata.— Sulphui-ated  Lime.  A  mix- 
ture containing  not  less  than  50  per  cent,  of  CaS. 

Source. — Made  by  heating  a  mixture  of  Sulphate  of  Calcium 
and  Wood  Charcoal. 

Characters. — A  nearly  white  powder,  smelling  of  sul- 
phuretted hydrogen.    Dose,  xtj  to  1  gr. 

GENERAL  CHEMICAL  CHARACTERS  OF  SULPHUR. 

Sulphur  bums  with  a  blue  flame.  IMost  Sulphides  evolve 
HgS  with  HCl. 


ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally  applied,  Sulphur  has  probably  no  local  action 
of  itself,  but  is  partially  converted,  by  contact  with  the  acid 
products  of  the  skin,  into  sulphuretted  hydrogen  and  sulphides, 
which  are  energetic  substances.  Whether,  therefore,  rubbed 
on  as  ointment,  worn  in  flannel,  distributed  over  the  surface  by 
fumigation,  or  given  as  a  natural  or  artificial  bath  of  "sulphur 
waters,"  it  is  not  Sulphur,  but  its  hydrogen  compound,  which 
possesses  local  therapeutical  properties. 

Sulphuretted  Hydrogen,  when  brought  in  contact  with  the 
skin  in  any  of  the  forms  just  mentioned,  is  a  vascular  stimu- 
lant and  nervous  sedative.  It  is  probably  on  this  account  that 
Sulphur  has  long  been  regarded  as  useful  in  relieving  the  pains 
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of  chronic  rheumatism,  and  as  an  alterative  in  certain  kinds 
of  skin  disease,  such  as  acne,  in  which  the  Ointment  of  the 
Potassa  Sulphurata  is  especially  valuable.  The  solution  of  the 
gas  is  also  absorbed  by  the  skin,  and  is  extolled  (in  the  form  of 
baths)  in  lead  and  mercury  poisoning,  syphilis,  and  chronic 
enlargements  of  joints.  The  rationale  of  these  effects  will  be 
presently  discussed. 

Sulphur  and  Sulphurated  Potash  and  Lime  destroy  the 
Acarus  scahiei,  and  are  used  in  the  treatment  of  itch.  Iodide 
of  Sulphur  is  a  local  stimulant  and  alterative.    See  lodum. 

'  Internally,  Sulphur  has  been  locally  applied  to  the  throat 
in  diphtheria,  but  with  disappointing  results. 

In  the  stomach  it  remains  unaltered,  and  passes  as  such 
into  the  intestines,  where  a  small  portion  becomes  converted 
into  Sulphides,  and  acts  as  a  purgative,  possibly  by  increasing 
peristalsis,  more  probably  by  stimulating  the  glandular  struc- 
tures. Medicinal  doses  of  Milk  of  Sulphur,  the  Confectio,  or 
the  Pulvis  Glycyrrhizas  Compositus,  are  "simple  laxatives,  pro- 
ducing an  easy  soft  stool,  with  little  or  no  pain.  Sulphur 
Waters,  drunk  freely  at  Harrogate  and  Strathpeffer  in  this 
country,  at  Aix-la-Chapelle,  Challes,  Aix-les-Bains,  and  the 
Pyrenees,  on  the  continent  of  Europe,  and  at  the  Blue  Lick, 
Alpena,  Sharon,  and  other  springs  in  the  United  States,  have 
a  similar  but  more  powerful  effect,  producing  considerable  dis- 
turbance of  the  bowels,  and  depressing  the  portal  circulation. 
Sulphur  and  Sulphur  Waters  are  extensively  used  as  purgatives 
in  congestion  of  the  rectum  and  liver,  haemorrhoids,  and  other 
diseases  of  the  great  bowel ;  and  the  waters  and  baths  combined 
are  powerful  evacuants  and  alteratives  in  plethora,  h.epatic 
engorgement,  gravel,  and  disorders  originating  in  them. 

Sulphur  in  some  measure  escapes  unabsorbed  in  the 
faeces,  partly  unchanged,  partly  as  sulphides  of  hydrogen 
and  the  alkalies  which  it  has  encountered  in  the  bowel,  the 
activity  of  purgation  varying  indirectly  with  the  extent  of 
absorption. 

2.  ACTION  ON  THE  BLOOD. 

The  amount  of  Sulphur  which  enters  the  blood  in  the  form 
of  sulphides  of  hydrogen  and  the  alkalies,  under  the  use  of 
Sulphur  or  Sulphur  Waters,  produces  no  obvious  effect  upon  it. 
When  inhaled  into  the  circulation,  sulphuretted  hydrogen  is  a 
powerful  blood  poison,  acting  both  on  the  red  corpuscles  and  the 
plasma.  It  reduces  the  oxy haemoglobin  of  the  former,  and  con- 
verts the  carbonates  and  phosphates  of  the  latter  into  sulphides, 
sulphites,  and  sulphates ;  but  this  subject  is  not  of  therapeu- 
tical interest, 
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3.  SPECIFIC  ACTION  AND  USES. 

The  hydrogen  and  alkaline  sulphides  pass  into  the  tissues 
from  the  blood,  and  act  chiefly  upon  the  central  nervous 
system.  When  in  large  quantity,  they  induce  rapid  failure 
of  the  nerve  centres,  especially  those  of  respiration  and  circula- 
tion, the  subject  dying  rather  of  asphyxia  than  from  the 
poisonous  influence  on  the  blood  just  described.  It  is  possible 
that  the  headache  and  nervous  depression,  which  attend  the  use 
of  Sulphur  Waters  in  some  persons,  are  minor  degrees  of  these 
effects.  It  is  possible  also  that  Sulphur  and  its  compounds, 
possessing  these  powerful  influences  on  the  blood  and  tissues 
(which  appear  to  be  of  the  nature  of  arrest  of  oxydation),  may 
modify  nutrition  to  some  extent  even  in  medicinal  doses,  and 
thus  possess  alterative  properties.  In  chronic  rheumatism, 
syphilis,  gout,  and  skin  diseases,  they  have  been  much  prescribed 
from  time  immemorial,  especially  at  watering  places.  Sulphur- 
ated Lime  has  lately  been  found  useful  in  scrofulous  disease  of 
bones,  and  in  influencing  suppuration. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

It  is  under  this  head  that  we  find  the  principal  suggestions 
for  the  therapeutical  employment  of  Sulphur.  The  sulphides 
which  we  have  traced  through  the  blood  and  tissues  are  variously 
excreted.  By  the  kidneys  they  pass  out  as  sulphates,  and  it 
is  said  that  one  half  of  a  dose  of  Sulphur  Praacipitatum  can  be 
thus  recovered  from  the  urine,  but  only  one-fifth  of  Sulphur 
Sublimatimi.  If  in  excess,  part  is  also  excreted  as  sulphides. 
No  special  use  is  made  of  these  facts.  By  the  skin  they  escape 
as  sulphides,  giving  the  characteristic  foul  odour  to  the  per- 
spiration, and  somewhat  increasing  its  amount.  Sulphur  is 
used  as  a  mild  cutaneous  stimulant  and  diaphoretic,  and  has 
always  been  regarded  as  a  valuable  internal  remedy  for  many 
skin  diseases,  such  as  acne,  chronic  eczema,  psoriasis,  and 
syphilitic  eruptions.  Drinking  the  waters  and  taking  the  baths 
at  Sulphur  springs  probably  act  in  this  remote  local  way. 
Sulphide  of  Calcium  is  specially  useful  in  boils.  The  sulphides 
are  also  excreted  by  the  bronchi  and  lungs,  gi^'ing  their  odour 
to  the  breath  ;  and  Sulphur  was  once  much  used  as  an  expec- 
torant, especially  in  chronic  bronchitis  with  abundant  expec- 
toration and  gouty  or  rheumatic  associations. 

The  valuable  effect  of  Sulphur  Waters,  taken  internally 
and  used  as  baths,  in  cases  of  chronic  rheumatism,  gout,  skin 
disease,  plethora,  etc.,  is  principally,  if  not  entirely,  to  be 
accoiinted  for  by  the  immediate  and  remote  local  action  of  the 


Car  BO. 


137 


Sulphides  on  the  bowels  and  portal  sj^stem,  and  on  the  kidneys, 
skin,  and  bronchi  respectively.  It  is  an  important  fact  that 
Sulphur  is  a  purgative  alterative. 

The  action  and  uses  of  burned  Sulphur  as  a  disinfectant 
depend  on  the  Sulphm^ous  Acid  which  is  formed,  and  are  de- 
scribed at  page  147. 


Sub-Group  3. 
CAEBO.    Carbon.    C.  12. 

Two  kinds  of  Carbon  are  official,  namely,  Charcoal 
from  bones  and  Charcoal  from  wood. 

1.  Carbo  Animalis. — Animal  Charcoal.    Bone  Black. 
Source. — Made  by  exposing  bones  to  a  red  heat  without  the 

access  of  air,  and  powdering  the  residue. 

Characters. — A  greyish-black  coarse  powder;  insoluble  in 
water.  Contains  only  10  ^qy  cent,  of  i)\n:Q  carbon,  the  rest 
consisting  chiefly  of  phosphate  and  carbonate  of  calcium. 

From  Carho  Animalis  is  made: 

Carbo  Animalis  Purificatus.  — Animal  Charcoal 
from  which  the  salts  have  been  wholly  removed. 

Source. — Made  by  digesting  Animal  Charcoal  in  di- 
luted Hydrochloric  Acid ;  filtering ;  washing  the  undis- 
solved part  ;  and  heating  to  redness  in  a  closed  crucible. 

Characters. — A  black  powder,  inodorous,  and  nearly 
tasteless.   Lose^  20  to  60  gr.  As  antidote,  J  oz.  repeatedly.- 

2.  Carbo  Ligni. — Wood  Charcoal. 

Source. — Wood  charred  by  exposure  to  a  red  heat  without 
access  of  air. 

Characters. — Black,  brittle,  porous  masses,  without  taste  or 
smell,  and  retaining  the  form  and  texture  of  wood  ;  when 
burned,  leaves  not  more  than  2  per  cent,  of  vegetable  ash. 
Dose,  20  to  60  gr. 

Preparation. 

Cataplasma  Caiibonis. — Wood  Charcoal,  1 ;  Lin- 
seed Meal,  3  ;  Bread  Crumb,  4  ;  and  boiling  Water,  20. 

Purified  Animal  Charcoal  is  used  in  the  preparation  of  such 
drugR  as  IMorphine  and  Atropine,  as  a  decolorising  agent. 
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ACTION  AND  USES. 

^  Externally, — Charcoal  absorbs  and  condenses  many  gaseous 
bodies  and  vapoui^s,  as  oxygen,  carbonic  acid,  etc,  ;  and  attracts 
and  oxydises  the  colouring,  odoriferous,  and  sapid  principles  of 
many  liquid  substances,  for  example,  litmus,  bitters,  wines,  and 
decomposing  fluids.  It  is  used  as  a  deodorant  and  disinfectant 
to  absorb  the  foul  emanations  from  cancerous  and  other  dis- 
charges, ulcers,  and  wounds,  being  either  hung  around  the  bed 
in  bags,  or  directly  applied  in  dust,  or  as  the  poultice  (a  bad 
form). 

Internally. — Charcoal  is  locally  used  as  a  dentifrice.  When 
taken  into  the  stomach  in  sufficient  bulk,  either  pure,  or  in  the 
form  of  biscuits,  it  absorbs  any  gas  and  acrid  products  of  indi- 
gestion which  may  be  distending  and  distressing  the  organ,  and 
is  useful  as  a  carminative  in  some  forms  of  flatulent  dyspepsia. 
Animal  Charcoal  has  been  recommended  by  Dr.  Garrod  as  an 
antidote  in  poisoning  by  opium,  nux- vomica,  aconite,  and  other 
organic  poisons,  the  alkaloids  of  which  it  attracts  from  their 
solutions  in  the  stomach,  and  renders  inert.  In  the  intestines 
it  may  possibly  reduce  flatulence,  disinfect  the  faeces,  and  thus 
diminish  the  reflex  peristaltic  movements  and  relieve  diarrhoea. 
It  is  doubtful,  however,  whether  the  absorptive  action  of 
Charcoal  can  be  retained  in  the  bowel,  or  even  in  the  stomach, 
after  it  has  been  thoroughly  brought  in  contact  with  water. 

Charcoal  is  entirely  evacuated  by  the  bowel  and  is  not 
absorbed,  so  that  it  exerts  no  specific  action  on  the  body. 


GROUP  IV. 

^  -ACIDS. 

The  official  Acids  may  be  classified  as  follows  : 

1.  Inorganic  Acids.— Sulplniric,  Nitric,  Hy- 
drochloric, Nitro-Hydrochloric,  Phosphoric,  Boric, 
Chromic,  Hydrobromic,  and  Sulphurous.  Of  these, 
Hydrobromic  Acid  is  described  under  Bromum,  page 
129.  Arsenious  Acid  is  an  anhydride,  not  a  true  acid. 

2.  Organic  Acids.— Acetic,  Citric,  Tartaric, 
Lactic,  Hydrocyanic  Diluted,  Carbolic,  Benzoic,  Gallic 
and  Tannic,  Meconic,  Oleic,  and  Salicylic.    Of  the 
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Organic  Acids,  the  first  four  only  will  be  discussed 
here;  the  action  and  uses  of  the  other  substances 
being  but  little  connected  with  their  properties  as 
acids.  Oxalic  Acid  is  contained  in  the  Appendix  as 
a  test. 

ACIDUM  SULPHURICUM,  NlTRICUM,  HyDROCHLORICUM, 

nltrohydrochloricum  dilutum,  pliosphori- 
cuxm  concentratum,  aceticum,  citricum,  and 
Tartaricum. 

These  substances  are  conveniently  considered 
together.  They  all  possess  distinctly  acid  properties ; 
that  is,  they  neutralise  alkalies,  and  turn  blue  litmus 
red. 

Acidiim  Siilpliiiricum,— Sulphuric  Acid.  H2SO4, 
Eeal  Sulphuric  Acid,  98  per  cent,  by  weight,  in  Water. 

Source. — Obtained  by  the  combustion  of  Sulphur;  and  the 
oxydation  by  nitrous  fumes,  and  hydration  by  aqueous  vapour, 
of  the  resulting  sulphurous  acid  gas. 

Characters.  — A  colourless,  oily-looking,  intensely  acid 
liquid.  Sp.  gr.  1-843.  Soluble  Sulphates  give  a  heavy  white 
insoluble  precipitate  with  BaCU.  Impurities. — Nitric  acid, 
lead,  arsenic,  and  carbonaceous  matter. 

Preparations. 

1.  Acidum  Sulphuricum  Dilutum. — 1,  to  about 
1 1  of  Distilled  Water.    Sp.  gr.  1-094.    JDose,  5  to  30  niin. 

From  Acidum  Siilplmricum  Bilutim  is  prepared : 

Infusum  Rosae  Acidum. — 1  to  80.  See  page  267. 

2.  Acidum  Sulphuricum  Aromaticum. — Prepared 
by  mixing  Sulphuric  Acid,  1 J ;  Spirit,  18;  Spirit  of 
Cinnamon,  1 ;  Strong  Tincture  of  Ginger,  1.  Sp.  gr. 
0-911.    Lose,  5  to  30  min. 

From  Acidum  Sulphuricum  Aromaticum  is  prepared : 

Infusum  Cinchonse  Acidum. —  1  in  80.  See 
page  291. 

3.  Many  Sulphates  and  other  preparations. 

Ac'ifliim  IVitririiTTi.  —  Nitric  Acid.  HNO3,  ^^^1 
Nitric  Acid,  70  per  cent  by  weight,  in  Water. 
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Source. — Prepared  from  Nitre  by  distillation  with  Sulphuric 
Acid  and  Water. 

Characters. — A  colourless,  intensely  acid,  fuming  liquid. 
Sp,  gr.  1-42.  If  a  solution  of  a  Nitrate  be  added  to  H2SO4  at 
the  bottom  of  a  test-tube,  and  solution  of  FeSO^  carefully 
added  after  cooling,  a  black-brown  ring  will  be  formed  at  the 
line  of  junction  of  the  first  two  fluids.  Impurities. — Sulphuric 
and  hydrochloric  acids ;  mineral  matter ;  excess  of  water  ; 
lower  oxides  of  nitrogen,  known  by  ruddy  fumes. 

Freparations. 

1.  Acidum  Nitricum  Dilutum. — 1,  to  fully  4  of 
Distilled  Water.    Dose,  10  to  30  min. 

2.  Acidum    Nitrohydrochloricum    Dilutum.— 3, 

with  Hydrochloric  Acid,  4  ;  and  Distilled  Water,  25. 
To  be  made  fourteen  days  before  using.  It  contains 
free  chlorine,  hydrochloric,  nitric,  and  nitrous  acids,  and 
other  compounds  dissolved  in  water.    Dose,  5  to  20  min. 

3.  Many  Nitrates  and  other  preparations. 

Acidum  Hydl'OCliloriciim.  —  Hydrochloric  Acid. 
HCl,  about  32  per  cent,  by  weight,  dissolved  in  Water. 

Source. — Obtained  by  the  action  of  Sulphuric  Acid  upon 
Chloride  of  Sodium,  and  solution  of  the  fumes  in  Water. 

Characters. — ^A  nearly  colourless,  very  acid  liquid,  with 
pungent  odour.  Sp.  gr,  1-16.  Chlorides  give  a  white  curdy 
precipitate  with  AgNOs,  soluble  in  NH4HO  ;  insoluble  in  HNO3. 
Impurities. — Sulphuric  and  sulphurous  acids,  arsenic  ;  excess  of 
water. 

Preparations. 

1.  Acidum  Hydrochloricum  Dilutum. — 1,  to  fully 
21  of  Distilled  Water.    Dose,  10  to  30  mm. 

2.  Acidum    Nitrohydrochloricum    Dilutum. — See 

Acidum  Nitricum. 

3.  Many  Chlorides  and  other  preparations. 

Acidum  Pliosplioricum  Concontrafum.— 

Phosphoric  Acid.    Il3r04,  with  337  per  cent,  of  Water. 

Source. — Made  by  boiling  Phosphorus  with  Nitric  Acid 
and  AVater;  evaporating  till  coloured  vapours  cease;  and  diluting 
with  Water.    3P4  -f  2OHNO3  +  SHoO  =  12H,P04  -f  20NO. 

Characters. — A  colourless  syrupy  liquid,  with  a  sour  taste, 
and  strongly  acid  reaction.  Sp.  gr.  1*5.  Phosphates  give  a 
yellow  precipitate  with  AgNOs,  soluble  in  NH4HO  and  in 
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HNO3.  Impurities. — Arsenic,  lead,  sulphuric,  nitric,  hydro- 
chloric, and  pyro-  and  meta-phosphoric  acids.  Incompatihles. — 
Calcium  salts ;  carbonate  of  sodium.    Dose,  2  to  5  min. 

Preparation. 

Acidum  Phosphoricum  Dilutum. — Diluted  Phos- 
phoric Acid.  1,  to  5-|  of  Distilled  Water.  Dose,  10  to 
30  min. 

Concentrated  PhospJioric  Acid  is  used  in  preparing 
Syrupus  Ferri  Phosphatis  ;  JDihited  Fhosphoric  Acidy 
Ammonii  Phosphas. 

Acidum  Acetieum. — Acetic  Acid.  HC2H3O2,  Real 
Acetic  Acid,  33  per  cent,  by  weight,  in  Water. 

Source. — Prepared  from  Wood  by  destructive  distillation 
and  purification. 

Characters. — A  colourless  liquid,  with  a  pungent  odour  and 
strong  acid  reaction.  Sp.  gr.  1-044.  Acetates  evolve  odour  of 
acetic  acid  on  addition  of  H2SO4.  Imjmrities. — Lead,  copper ; 
sulphuric,  hydrochloric,  and  sulphurous  acids. 

Treparations. 

1.  Acidum  Acetieum  Dilutum. — 1,  to  7  of  Distilled 
Water.    Uose,  1  fl.dr.  to  1  fl.oz. 

2.  Oxjmiel.— 1 ;  Water,  1 ;  Honey,  8.  Dose,  1  to  2fl.dr. 

Acetic  Acid  is  used  in  preparing  : 

Acetum  Cantharidis,  Acetum  Scillaa,  Extractum 
Colchici  Acetieum,  Liquor  Morphinae  Acetatis,  and 
many  Acetates. 

^  Aeidum  Acetieum  Glaciale.  —  Glacial  Acetic  ,Acid. 
HC2H3O2,  Real  Acetic  Acid,  99  per  cent.,  with  Water. 

Source. — Made  by  distillation  from  Acetate  of  Sodium  and 
Sulphuric  Acid.    NaCsH^Og  +  H2SO4  =  ILC^R^O^  +  NaHS04. 

Characters.  —  A  colourless  acid  liquid,  with  a  powerful 
acetic  odour.  ^  Sp.  gr.  1-058.  Crystallises  below  60?  Fahr. 
Impurities. — Sulphurous  acid ;  and  water. 

Glacial  Acetic  Acid  is  used  in  preparing  : 

Acetum  Cantharidis,  Mistura  Creasoti,  and  Lini- 
mentum  Tcrobinthinoe  Acetieum. 

Acetum.— Vinegar.    Contains  IIC2H3O.,,  5-41  per  cent. 

Prepared  from  a  mixture  of  malt  and  unmalted 
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grain  by  the  acetous  fermentation.  A  little  Sulphuric  Acid  is 
added,  to  make  it  keep. 

Characters. — A  brown-coloured  acid  liquid,  with  a  charac- 
teristic odour.  Sp.  gr.  1*017  to  1-019.  Impurit>/.— Excess  of 
sulphuric  acid,  detected  volumetrically.  Dose,  1  fl.dr.  to  1  fl.oz. 

JFith  Vinegar  is  made :  EmplastrumSaponisFuscum. 

Acifliim  Citriciim.— Citric  Acid.  HgCgHjOrjRp. 

Source. — Obtained  from  the  juice  of  the  Lemon  (Citnis 
Limonum),  or  of  the  Lime  (Citrus  Bergamia),  by  (1)  neutralising 
the  boiling  juice  with  Chalk;  (2)  decomposing  the  Citrate  of 
Calcium  thus  formed,  mixed  with  water,  by  adding  diluted 
Sulphuric  Acid,  boiling,  and  filtering;  (3)  concentrating 
and  crystallising.  (1)  2H3C6H.O7  +  SCaCOg  =  Csi^20^YLf>7  -f 
3H2O  +  3CO2.  (2)  Ca32C6H507  +  SH^SO.  =  2H3C6H5O7  + 
3CaS04. 

Characters. — Colourless  right  rhombic  prisms  with  an  acid 
taste ;  very  soluble  in  water.  Soluble  Citrates  give  a  white 
precipitate  when  boiled  with  Lime-Water ;  no  precipitate  with 
KC0H3O2.  20  gr.  in  ^  oz.  of  water  makes  a  solution  resembling 
lemon  juice  in  strength  and  acidity;  and  neutralises  2 8|  gi'. 
of  Potassii  Bicarbonas,  24  gr.  of  Sodii  Bicarbonas,  or  15  gr.  of 
Ammonii  Carbonas.  Impio-ities.  —  Copper,  sulphuric  acid, 
mineral  matters ;  tartaric  acid,  detected  by  precipitate  with 
KC2H3O2.    Dose,  10  to  30  gr. 

Citric  Acid  is  used  in  preparing  : 

Liquor  Ammonii  Citratis  Fortior,  Bismuthi  Citras, 
Lithii  Citras,  Potassii  Citras,  Sodii  Citro-Tartras  Effer- 
vescens,  Ferri  et  Ammonii  Citras,  Ferri  et  Quininas 
Citras,  and  Vinum  Quinina3. 

Acicltim  Tartar! cum.— Tartaric  Acid.  HoC^H^Ofi. 

Source. — Made  by  boiling  Acid  Tartrate  of  Potassium  with 
Water;  adding  (1)  Chalk  till  effervescence  ceases,  and (2)  Chloride 
of  Calcium;  (3)  decomposing  the  Tartrate  of  Lime  with  Sulphuric 
Acid ;  filtering  off  the  Sulphate  of  Calcium ;  evaporating  the 
filtrate,  and  crystallising.  (1)  mYLG^fi^  +  CaCOg  =  CaC4 
+  K2C4H40g  +  HoO  +  CO2.  (2)  KoC4H40«  +  CaCls  = 
CaC4H406+2KCl.   (.3)  CaC4H40,+H2S04t^H2C4H406+CaS04. 

Characters. — Colourless  oblique  rhombic  prisms,  with  a 
strongly  acid  taste,  readily  soluble  in  water.  An  excess  gives 
with  KHO  a  white  crystalline  precipitate.  Soluble  Tartrates 
give  a  white  precipitate  with  excess  of  Lime-Water.  20  gr. 
neutralise  26f  gr.  of  Potassii  Bicarbonas,  22^  gr.  of  Sodii 
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Biciirbonas,  or  14  gr.  of  Ammonii  Carbonas.^  Impurities.— 
Lead,  oxalic  acid,  lime,  mineral  matter,  acid  tartrate  of 
potassium.    DosCy  10  to  30  gr. 

Tartaric  Acid  is  used  in  preparing  : 
Sodii  Citro-tartras  Effervescens. 

Carbonic  Acid.— Although  not  official  as  such,  Car- 
bonic Acid  Gas  is  extensively  used  in  medicine,  being  obtained 
from  Bicarbonates  and  Carbonates,  commonly  of  Sodium,  Potas- 
sium, or  Ammonium,  by  decomposition  with  Citric  or  Tartaric 
Acid.  The  process  is  known  as  effervescence^  and  the  reaction 
may  be  thus  represented  : 

3KHCO3  -f  H3C6H5O7  =  K3C6H5O7  +    3CO2    +  3H,0. 
Potassii      1       Acidum     __     Potassii     1   Carbonic   1  "YVater 
Bicarbonas    '      Citricum  Citras      ~      Acid  ^ 


ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

ExternaUy. — Acids  are  irritants,  and  some  of  them  very 
jpowerful  corrosives.  The  strong  acids  are  used  as  caustics  : 
*Nitric  Acid  to  destroy  chancres  ;  Acetic  Acid,  warts ;  Sulphuric 
JAcid,  some  forms  of  malignant  growths.  Very  dilute  watery 
Bolutions,  sponged  on  the  skin  in  fever,  cool  the  surface  by 
evaporation,  and  thus  act  as  refrigerants  ;  whilst  watery  solu- 
tions of  Sulphuric  Acid  used  in  this  way  appear  to  constringe 
ihe  tissues,  and  diminish  the  sweating  of  phthisis. 

Internally. — In  the  dilute  form,  acids  act  directly  upon  the 
Icontents  of  the  alimentary  canal,  and  are  iised  in  the  treatment 
bf  poisoning  by  alkalies.    In  every  instance  the  free  acids 
buickly  unite  with  bases  in  the  digestive  tract,  and  form  neutral 
felts.    In  the  mouth  they  are  stimulants  and  sialagogues  : 
■bey  rouse  the  appetite,  and  aid  digestion  by  increasing  the 
Idow  of  saliva,  and  thus  indirectly,  as  well  as  reflexly,  of  the 
■gastric  juice.    Acids  also  relieve  thirst ;  Citric,  Tartaric,  Acetic 
llcids,  and  Carbonic  Acids  in  effervescence,  as  well  as  the 
nineral  acids  largely  diluted  with  water,  being  chiefly  used 
or  this  purpose  in  fever,  and  acid  wines,  drinks,  and  fruits  in 
»rcat  variety.    In  the  stomach  Hydrochloric  Acid  increases 
he  acidity  of  the  gastric  juice,  and  is  given  in  dyspepsia 
luring  or  after  meals,  as  a  digestive  adjuvant.   Carbonic  Acid, 
ntroduced  in  effervescing  wines  and  waters,  has  a  grateful 
edative  action  upon  the  gastric  nerves ;  and  in  the  form  of 
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grain  by  the  acetous  fermentation.  A  little  Sulphuric  Acid  is 
added,  to  make  it  keep. 

Characters. — A  brown-coloured  acid  liquid,  with  a  charac- 
teristic odour.  Sp.  gr.  1-017  to  1-019.  Impurity  .—Exeats  of 
sulphuric  acid,  detected  volumetrically.  Dose,  1  fl.dr.  to  1  fl.oz. 

With  Vinegar  is  made :  EmplastrumSaponisFuscum. 

Acidum  Citriciim.— Citric  Acid.  HgCgHgOr,!!.^. 

Source. — Obtained  from  the  juice  of  the  Lemon  (Citms 
Limonum),  or  of  the  Lime  (Citrus  Bergamia),  by  (1)  neutralising 
the  boiling  juice  with  Chalk;  (2)  decomposing  the  Citrate  of 
Calcium  thus  formed,  mixed  with  water,  by  adding  diluted 
Sulphuric  Acid,  boiling,  and  filtering;  (3)  concentrating 
and  crystallising.  (1)  2H3C6H5O7  +  SCaCOg  zir  Ca32C6H507  + 
3H2O  +  3CO2.  (2)  Ca32C6H507  +  3H2SO4  =  2H3C6H5O7  + 
SCaSO^. 

Characters. — Colourless  right  rhombic  prisms  with  an  acid 
taste ;  very  soluble  in  water.  Soluble  Citrates  give  a  white 
precipitate  when  boiled  with  Lime-Water ;  no  precipitate  with 
KCoHgOg.  20  gr.  in  ^  oz.  of  water  makes  a  solution  resembling 
lemon  juice  in  strength  and  acidity ;  and  neutralises  28|  gr. 
of  Potassii  Bicarbonas,  24  gr.  of  Sodii  Bicarbonas,  or  15  gr.  of 
Ammonii  Carbonas.  Impurities.  —  Copp^,  sulphuric  acid, 
mineral  matters ;  tartaric  acid,  detected  by  precipitate  with 
KC2H3O2.    Dose,  10  to  30  gr. 

Citric  Acid  is  tised  in  preparing  : 

Liquor  Ammonii  Citratis  Fortior,  Bismuthi  Citras, 
Lithii  Citras,  Potassii  Citras,  Sodii  Citro-Tartras  Effer- 
vescens,  Ferri  et  Ammonii  Citras,  Ferri  et  Quininas 
Citras,  and  Vinum  Q,uimna3. 

Acitliim  TaTtariciim.— Tartaric  Acid.  HoCjEjO^. 

Source. — Made  by  boiling  Acid  Tartrate  of  Potassium  with 
Water;  adding  (1)  Chalk  till  effervescence  ceases,  and (2)  Chloride 
of  Calcium;  (3)  decomposing  the  Tartrate  of  Lime  with  Sulphuric 
Acid ;  filtering  off  the  Sulphate  of  Calcium ;  evaporating  the 
filtrate,  and  crystallising.  (1)  2KHC4H4O6  +  CaCOs  =  CaC4 
+  K2C4H4OS  +  HoO  +  COo.  (2)  KoC4H40«  4-  CaCl2  = 
CaC4H40g+2KCl.   (.3)  CaC4H40,;+HoS04=HoC4H406+CaS04. 

Characters. — Colourless  oblique  rhombic  prisms,  with  a 
strongly  acid  taste,  readily  soluble  in  water.  An  excess  gives 
with  KliO  a  white  crystalline  precipitate.  Soluble  Tartrates 
give  a  white  precipitate  with  excess  of  Lime- Water.  20  gr. 
neutralise  26|  gr.  of  Potassii  Bicarbonas,  22^  gr.  of  Sodii 
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Biciirbonas,  or  14  gr.  of  Ammonii  Carbonas.  Impunties.— 
Lead,  oxalic  acid,  lime,  mineral  matter,  acid  tartrate  ol 
potassium.    Dose,  10  to  30  gr. 

Tartaric  Acid  is  used  in  preparing  : 
Sodii  Citro-tartras  Effervescens. 

Carbonic  Acid.— Although  not  official  as  such,  Car- 
bonic Acid  Gas  is  extensively  used  in  medicine,  being  obtained 
from  Bicarbonates  and  Carbonates,  commonly  of  Sodium,  Potas- 
sium, or  Ammonium,  by  decomposition  with  Citric  or  Tartaric 
Acid.  The  process  is  known  as  effervescence,  and  the  reaction 
may  be  thus  represented  : 

3KHCO3  +  H3C6H5O7  =  K3C6H5O7  +    3CO2    +  3H,0. 
Potassii      1       Acidum     __     Potassii     1    Carbonic   1  "Yyater 
Bicarbonas    '      Citricum  Citras      ~  Acid 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Acids  are  irritants,  and  some  of  them  very 
powerful  corrosives.  The  strong  acids  are  used  as  caustics : 
Nitric  Acid  to  destroy  chancres  ;  Acetic  Acid,  warts ;  Sulphuric 
Acid,  some  forms  of  malignant  growths.  Very  dilute  watery 
solutions,  sponged  on  the  skin  in  fever,  cool  the  surface  by 
evaporation,  and  thus  act  as  refrigerants  ;  whilst  watery  solu- 
tions of  Sulphuric  Acid  used  in  this  way  appear  to  constringe 
the  tissues,  and  diminish  the  sweating  of  phthisis. 

Internally. — In  the  dilute  form,  acids  act  directly  upon  the 
contents  of  the  alimentary  canal,  and  are  used  in  the  treatment 
of  poisoning  by  alkalies.  In  every  instance  the  free  acids 
quickly  unite  with  bases  in  the  digestive  tract,  and  form  neutral 
salts.  In  the  mouth  they  are  stimulants  and  sialagogues  : 
they  rouse  the  appetite,  and  aid  digestion  by  increasing  the 
flow  of  saliva,  and  thus  indirectly,  as  well  as  reflexly,  of  the 
gastric  juice.  Acids  also  reheve  thirst ;  Citric,  Tartaric,  Acetic 
Acids,  and  Carbonic  Acids  in  effervescence,  as  well  as  the 
mineral  acids  largely  diluted  with  water,  being  chiefly  used 
for  this  purpose  in  fever,  and  acid  wines,  drinks,  and  fruits  in 
great  variety.  In  the  stomach  Hydrochloric  Acid  increases 
the  acidity  of  the  gastric  juice,  and  is  given  in  dyspepsia 
during  or  after  meals,  as  a  digestive  adjuvant.  Carbonic  Acid, 
mtroduced  in  effervescing  wines  and  waters,  has  a  grateful 
sedative  action  upon  the  gastric  nerves ;  and  in  the  form  of 


144    Materia  Medic  a  and  Therapeutics. 


champagne  and  effervescing  mixtures  is  a  most  valuable  remedy- 
in  the  treatment  of  sickness  with  exhaustion.  Reaching  the 
duodenum,  acids  increase  the  acidity  of  the  chyme  and  stimu- 
late the  liver,  pancreas,  and  intestinal  muscles  and  glands. 
Diluted  Nitric  and  Nitrohydi'ochloric  Acids,  given  at  the  end 
of  nieals,  are  therefore  used  as  cholagogues  in  intestinal  dys- 
pepsia with  hepatic  torpidity,  especially  tropical  cases.  Sul- 
phuric Acid,  as  the  Diluted  or  the  Aromatic  Acid,  is  a  valuable 
intestinal  astringent,  much  emj)loyed  in  diarrhoea. 

2.  ACTIONS  ON  THE  BLOOT),  AND  THEIR  USES. 

Acids  render  the  blood  less  alkaline  (but  never  acid,  even 
in  poisonous  doses),  by  combining  with  part  of  the  alkali  of  the 
liquor  sanguinis.  No  special  use  is  made  of  this  property, 
Phosphoric  Acid  increases  the  phosphates  in  the  red  corpuscles, 
and  is  thus  hsematinic.  The  vegetable  acids,  when  given  as 
salts  of  the  alkalies,  have  an  important  deoxydising  effect  on 
the  blood.  For  example.  Citrate  of  Potassium  becomes  con- 
verted in  the  blood  into  Carbonate  of  Potassium,  Carbonic  Acid, 
and  water,  a  portion,  however,  of  the  Citric  Acid  always  remain- 
ing unoxydised  (see  Po^assiz«rt),  thus :  2(K3CgH507)  -f  Ojg  (in 
blood)  =:  3(K2C03)  +  5H2O  +  9CO2.  Citrates,  Tartrates,  and 
Acetates  of  Potassium,  Sodium,  Ammonium,  etc.,  in  the  effer- 
vescing form,  may  therefore  be  used  to  set  free  in  the  blood  the 
carbonates  of  the  alkalies,  which  cannot  be  so  conveniently  or 
safely  given  in  large  doses  by  the  stomach.  The  vegetable 
acids  have  been  used  in  the  treatment  of  scurvy,  aiDparcntly 
with  doubtful  success;  and  in  rheumatism,  wdth  equally 
questionable  results  beyond  their  action  on  the  mouth,  skin, 
and  kidneys. 

3.  SPECIFIC  ACTIONS  AND  USES. 

In  the  tissues  and  organs  each  of  the  acids  exhibits  a 
specific  action  of  its  own.  Sulphuric  Acid  is  an  astringent  to 
the  blood-vessels,  and  is  a  valuable  remedy  in  ha3morrhage. 
Nitric  and  Nitrohydrochloric  Acids  are  cholagogue,  specifically 
as  well  as  locally ;  e.g.  when  administered  \>y  means  of  a  foot- 
bath (8  fl.oz.  to  one  gallon  of  water),  or  of  a  compress  wrung  out 
of  the  solution  and  worn  over  the  hepatic  region.  Tropical 
enlargements  of  the  liver  may  thus  be  reduced.  Hydrochloric 
AcidQniGH  the  tissues  as  chlorides,  and  no  specific  action  or  use 
can  therefore  be  credited  to  the  small  doses  which  can  be  given  of 
it.  Phosphoric  Acid  also  possesses  no  further  influence  on  the 
tissues  than  that  of  increasing  pro  tanto  the  amount  of  phos- 
phates, and  possibly  the  growth  of  bones  ;  and  its  value  in  con- 
stitutional diseases  is  probably  due  to  its  action  on  the  red 
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corpuscles,  and  to  the  bases  with  which  it  is  combined  (Iron, 
Lime,  etc.).  The  tonic  influence  of  acids  is  most  probably 
referable  to  their  stimulating  effect  upon  the  gastric  and 
biliary  functions.  As  we  have  seen,  Acetic,  Citric,  and  TaV" 
taric  Acids  never  reach  the  tissues,  being  decomposed  in  the 
blood  unless  given  in  large  doses. 

4.  REMOTE  LOCAL  ACTION  AND  USES, 

The  acids,  ha\'ing  chiefly  entered  into  combination  as 
neutral  salts,  or  having  been  decomposed  in  the  blood,  produce 
remarkably  little  local  action  when  they  are  escaping  from  the 
body  in  the  secretions.  Thus  Sulphuric  Acid  is  excreted  chiefly 
by  the  kidneys,  increasing  very  slightly  the  normal  amount  of 
sulphates ;  part  probably  escapes  by  the  bowels  as  sulphates  of 
sodium  and  magnesium ;  part  possibly  by  the  skin,  this  acid 
being  an  anhidrotic  in  night-sweating.  Phosphoric  and  HydrO' 
chloric  Acids  behave  similarly.  Nitric  Acid  is  believed  to  be 
partly  decomposed  into  ammonia,  and  thus  actually  to  diminish, 
to  a  slight  degree,  the  acidity  of  the  urine.  Acetic,  Tartaric, 
and  Citric  Acids  pass  out  of  the  body  as  carbonates,  unless  in 
excess,  when  they  escape  unchanged  by  the  kidneys.  The 
important  point  to  be  noted  about  all  these  acids,  therefore, 
is  that  they  do  not,  to  any  considerable  or  useful  extent,  in- 
crease the  free  acidity  of  the  urine.  It  must  be  observed, 
however,  that  all  the  acids  probably  stimulate  the  kidneys  and 
skin  indirectly,  by  increasing  the  total  amount  of  salts  excreted. 

Acidiini  Boricum,— Boric  Acid.  Boracic  Acid. 
H3BO3. 

Source. — Made  by  the  action  of  Sulphuric  Acid  on  Borax  ; 
or  by  the  purification  of  native  Boric  Acid. 

Characters. — In  colourless  pearly  plates,  odourless,  wdth  a 
slightly  bitter  taste  ;  unctuous  to  the  touch.  A  weak  acid. 
Soluhility,  1  in  25  of  cold,  1  in  3  of  boiling  water ;  1  in  5  of 
glycerine;  1  in  16  of  spirit.  A  solution  with  alcohol  and 
H2SO4  bums  with  a  green  flame.    Dose,  5  to  30  gr. 

Preparations. 

1.  Unguentum  Acidi  Borici.— 1  with  6  of  Hard  and 
Soft  Paraftin. 

2.  Boracic  Lint  {not  official).'''     Lint  steeped  in 
a  boiling  saturated  solution,  and  dried. 

3.  '♦Boroglyceride(?io^oj^da^)."  Boric  Acid  heated 
with  Glycerine. 

Borax.— Borax.    Biborate  of  Sodium.  ]Sra2B^O7,10H2O. 
K— 8 
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Source. — Native.  Also  made  by  "boiling  together  Boric 
Acid  and  Carbonate  of  Sodium. 

Characters. — Large  transparent  colourless  crystals,  slightly 
efflorescent,  weakly  alkaline.  Soluhility,  1  in  22  of  cold  water ; 
1  in  1  of  glycerine ;  insoluble  in  spirit.    Dose,  5  to  40  gr. 

Preparations, 

1.  Glycerinum  Boracis. — 1;  Glycerine,  4;  Water,  2. 

2.  Mel   Boracis.  —  2 ;  Glycerine,  1 ;  Clarified 
Honey,  16. 

ACTION  AND  USES. 

Externally,  Boric  Acid  destroys  low  organisms,  a  solution 
of  1  in  800  preventing  the  development  of  anthrax  bacilli.  It  is  , 
thus  a  valuable  antiseptic  and  disinfectant.    On  the  tissues  ; 
it  produces  little  or  no  irritation,  and  is  therefore  pecu-  jf 
liarly  adapted  for  use  as  a  surgical  dressing.    The  Lint  is  now 
extensively  employed  in  the  antiseptic  system ;  and  lotions, 
warm  fomentations  made  from  a  boiling  saturated  solution, 
and  the  Ointment  are  now  in  very  frequent  use  as  appli- 
cations to  bums,  wounds,  and  ulcers.    As  its  action  does  nDt 
extend  beyond  the  surface  to  which  it  is  applied.  Boric  Acid 
is  never  used  for  dressing  cavities.    In  the  form  of  a  powder, 
ointment,  or  glycerine,  it  relieves  itching,  and  prevents  the 
factor  of  perspiration. 

Internally,  Boric  Acid  is  a  gastro-intestinal  irritant  in  i 
large  doses.  , 

The  action  of  Borax  is  very  similar  to  that  of  the  Acid.  As 
the  Glycerinum  or  Mel  it  is  much  used  as  a  mild  but  efficient 
disinfectant  in  aphthous  states  of  the  mouth  ;  and  as  a  lotion 
in  some  forms  of  parasitic  and  itching  skin  disease. 

Acidlim  Sill  phliro sum.— Sulphurous  Acid.  Sul- 
phurous Acid  Gas,  S02>  dissolved  in  Water,  and  constituting  5 
per  cent,  by  weight  of  the  solution  (6*4  per  cent,  of  Real  Sul- 
phurous Acid  H2SO3). 

Source. — Made  by  heating  Sulphuric  Acid  with  Charcoal ;  , 
and  dissolving  the  gas  in  Water.    4H2SO4  +03  =  4SO2+ 2C0a 
+  4H,0. 

Characters. — A  colourless  liquid,  with  a  pimgent  sulphurous 
odour.    Sp.  gr.  r025.     Impurities. — Sulphuric  acid  ;  mineral 
matters ;  excess  of  water,  detected  by  volumetric  starch  and  . 
iodine  test.  Sulphites  destroy  the  colour  of  solutions  of  KMnO^ ; 
and  evolve  SO2  with  H2SO4.    Dose,  ^  to  1  fl.dr. 
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From  Acidtim  Sulphurosiim  is  made: 

Sodii  Sulphis.  —  Sulphite  of  Sodium.  NagSOs, 

7H2O.  .  o  •! 

Soio'ce.—^lside  by  saturating  a  solution  of  Carbonate 
of  Sodium  or  Caustic  Soda  with  Sulphurous  Acid  Gas.^ 

Characters.  —  Colourless  transparent,  monoclinic, 
efflorescent  prisms;  inodorous,  with  a  sulphurous  and 
cooling  saline  taste ;  feebly  alkaline.  Solubility,  1  in  4 
of  water ;  very  readily  in  spirit.    Dose,  5  to  20  gr. 

Sodii  Hyposulphis.  —  Hyposulphite  of  Sodium. 
lsa2S.,03,5H20.    In  Appendix  of  British  Fharmacopocia, 

Source. — Made  by  passing  Sulphurous  Acid  Gas 
into  a  solution  of  Carbonate  of  Sodium,  with  Sulphur. 
2NaoC03  +  S2  +  2S02+H20=2Na2S203  +  2C02+H20. 

"characters. — Laige  colourless  transparent  crystals  ; 
odourless ;  with  a  cool,  bitter,  sulphurous  taste.  Soluble 
in  1^  parts  of  water.    Lose,  10  to  60  gr. 

The  Solution  is  an  official  test  for  I  and  CI. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Sulphurous  Acid  is  a  powerful  deoxydising  agent.  Seizing 
on  oxygen  and  water,  it  decomposes  organic  bodies,  and  at  the 
same  time  produces  upon  them  the  irritant  local  effects  of 
sulphuric  acid,  into  which  it  is  converted.  It  thus  destroys 
low  forms  of  living  matter,  including  the  organisms  associated 
with  fermentation,  decomposition,  and  certain  diseases,  1  part 
in  2000  of  water  being  sufficient  to  kill  bacteria.  Sulphui'ous 
Acid  is  therefore  applied  to  ringworm ;  to  foul  wounds ;  and 
some  kinds  of  sore  throat  are  relieved  by  a  spray  of  the  official 
Acid.  Morbid  fermentation  in  the  stomach,  attended  by  the 
growth  of  organisms,  such  as  penicillium  and  sarcina,  may  be 
quickly  arrested  by  doses  of  min.  5  to  min.  60  of  the  officiaL 
Acid ;  but  the  Sodium  salt  is  a  more  convenient  form  for 
internal  use,  being  decomposed  by  the  acids  of ,  the  stomach. 
Sulphites  given  in  full  doses  become  converted  into  sulphates, 
and  act  as  purgatives. 

2.  ACTION  ON  THE  BLOOD  ;  SPECIEIC  AND  REMOTE  LOCAL  ACTIONS. 

Sulphites  were  once  supposed  to  enter  the  blood  and 
'tissues,  and  to  arrest  morbid  fermentation  or  fever  processes 
within  thom.    The  evidence,  however,  is  to  the  effect  that 
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Sulpliites  are  not  a"bsorbed  as  such,  but  as  sulphates  ;  and  the 
benefit  derived  from  them  in  fevers  is  probably  due  to  the  laxa- 
tive and  diuretic  effects  of  the  higher  salts.  The  suggested 
decomposition  of  Hyposulphites  into  sulphites  and  free  sulphur, 
and  their  consequent  alterative  and  disinfectant  action  in 
phthisis  and  other  diseases,^appear  to  be  equally  unreal.  Sul- 
phites are  excreted  by  the  urine  and  bowels  in  the  form  of 
sulphates. 

Dry  Sulphurous  Acid  Gas,  although  not  official,  is  very 
extensively  used  for  fumigating  infected  rooms  and  clothing, 
being  probably  the  most  powerful,  certain,  and  convenient  of 
all  disinfectants.  Sulphur  is  bux*ned  on  a  shovel  or  plate,  the 
outlets  from  the  room  having  been  carefully  closed,  excepting 
the  door  through  which  retreat  is  made. 

Acidum  Chromiciim.— Chromic  Acid.  Chromic 
Anhydride  (not  a  true  acid).  CrOs. 

Source. — Made  by  dissolving  Bichromate  of  Potassiimi  in 
Sulphuric  Acid  and  Water ;  decanting  from  the  Acid  Sulphate 
of  Potassium  ;  heating  the  liquor  with  more  Sulphuric  Acid 
and  Water ;  cooling  and  crystallising. 

Characters.  —  Crimson  needles,  very  deliquescent ;  in- 
odorous ;  corrosive  to  the  skin.  Soluble  in  water ;  may  ex- 
plode with  glycerine  or  alcohol.  Mixed  with  cold  alcohol, 
aldehyde  is  evolved,  and  a  green  residue  of  oxide  of  chromium 
remains.    Impurity. — Sulphuric  Acid. 

Freparation. 
Liquor  Acidi  Chromici. — 1  to  3  of  Water. 


ACTION  AND  USES. 

Chromic  Acid  is  a  powerfully  oxydising  body.  It  thus 
destroys  the  organisms  and  products  of  decomposition,  and  is 
.an  active  deodorant  and  disinfectant,  which  may  be  used  (| 
gr.  to  the  ounce  of  water)  to  wash  foul  or  infected  parts.  It  is 
also  a  strong  caustic ;  and  may  be  applied  as  a  paste  with 
water  or  as  the  Solution,  to  condylomata,  warts,  and  syphilitic 
sores  ;  or  in  weak  solution  (1  in  40)  to  ulcers  of  the  tongue  and 
mouth.  Care  must  be  taken  to  limit  its  action  to  the  diseased 
part,  as  it  has  a  great  power  of  penetrating  the  tissues. 

Acidum  Nitrosum,— Nitrous  Acid.  HN02.  {^ot 
official. ) 
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This  acid  is  not  itself  used  in  medicine,  but  the  Nitrites 
are  active  and  valuable  di'ugs.  Those  in  use  are  Nitrite  of 
Sodium  and  Nitrite  of  Amyl,  as  well  as  Nitrite  of  Ethyl  in 
Sweet  Spirit  of  Nitre.  The  Sodium  salt  will  be  noticed  here ; 
the  others  under  their  own  heads  at  pages  174  and  181. 

Sodii  Nitris— Nitrite  of  Sodium.  NaNOa-  {Not  official.) 
Source.— RQ^img  Nitrate  of  Sodium.  2NaN03==:2NaN02 

+  Oo.  .  . 

'characters. — A  white  granular  powder,  deliquescent,  with 

a  cool  saline  taste,  very  soluble  in  water.  Impurities. — The 
nitrate,  and  caustic  soda.   Dose,  2  to  10  gr. 


ACTION  AND  USES. 

Nitrite  of  Sodium  acts  upon  the  blood,  the  heart,  and  the 
vessels,  like  Nitrite  of  Amyl,  only  less  suddenly  and  markedly, 
and  for  a  longer  period  of  time.  [See  page  181.)  Its  depres- 
sant action  on  the  central  nervous  system  is  more  marked 
than  that  of  the  Amyl  compound ;  and  it  paralyses  the  peri- 
pheral nerves  and  the  muscles  not  only  in  this  way,  but 
through  the  blood.  It  has  been  used  in  heart  disease  with 
recurrent  attacks  of  paijif ul  angina ;  less  successfully  in  epilepsy. 

Acidiim  liacticum.— Lactic  Acid.  HC3H5O3,  with 
about  25  per  cent,  of  Water. 

Source. — Produced  by  the  action  of  a  peculiar  ferment  on 
solution  of  Sugar,  and  subsequent  purification  of  the  product. 

Characters. — A  pale  yellowish,  syrupy  liquid,  inodorous, 
with  acid  taste  and  acid  reaction.  Sp.  gr.  1-21.  Miscible  in  all 
proportions  with  water,  spirit,  and  ether ;  nearly  insoluble  in 
chloroform.    Impurities. — Mineral  acids,  sugar,  lead,  and  iron. 

Preparation. 

Acidum  Lacticuin  Dilutum. — 15,  with  85  of  Water. 
Lose,  i  to  2  fl.dr. 


ACTION  AND  USES. 

Lactic  Acid  is  of  much  physiological  interest  as  a  normal 
constituent  of  the  gastric  juice,  and  a  product  of  muscular 
metabolism.  Its  medicinal  action  cannot,  however,  be  turned 
to  much  therapeutical  use.  The  Diluted  Acid  has  been  used 
with  very  uncertain  results  as  a  spray  in  croup  and  diphtheria, 
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to  dissolve  the  meinbrancs.  Internally,  it  may  be  given  as  a 
digestive  adjuvant  after  meals  in  dyspepsia.  Entering 
the  Mood  as  alkaline  lactates,  it  is  decomposed  into  carbonic 
acid  ;  is  excreted  as  such  in  the  urine ;  and  has  been  credited 
with  a  beneficial  effect  in  catarrh  of  the  bladder.  It  has  also 
been  given  in  diabetes,  in  doses  of  half  a  fluid  ounce  in  a  pint 
of  water  daily. 


GROUP  V. 

WATER. 

AQUi^.  Water. 

Natural  Water,  the  purest  that  can  be  obtained, 
cleared,  if  necessary,  by  filtration ;  free  from  odour, 
unusual  taste,  and  visible  impurity. 

From  Aqua  is  made : 

Aqua  Destillata.— H2O.  Pure  Water,  obtained  by  distil- 
lation.   Should  always  be  used  in  preparing  medicines. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally,  Water  acts  chiefly  as  a  means  of  applying  heat 
or  cold  to  the  surface  of  the  body,  being  readily  obtained  at 
any  temperature  that  may  be  desired.  To  produce  this  effect, 
Water  may  be  applied  in  the  form  of  baths  of  all  kinds :  cold, 
cool,  temperate,  tepid,  warm,  hot,  vapour,  or  variously  medi- 
cated; also  by  sponging,  douching,  fomenting,  etc.  These 
subjects  will  be  noticed  in  the  third  part  of  the  work.  Pos- 
sessing these  properties,  Water  is  used  externally  for  purposes 
of  cleanliness ;  for  either  raising  or  lowering  the  temperature 
of  the  body  ;  relieving  pain,  insomnia,  and  delirium ;  removing 
spasms  or  convulsions;  diminishing  the  circulation  in  deep 
parts  by  superficial  "  derivation,"  as  in  congestion  of  the  brain ; 
etc.  Water  is  also  used,  in  a  purely  local  way,  as  a  wash  or 
dressing  to  wounds,  and  as  the  basis  of  warm  fomentations  in 
inflammations. 

Internally,  Water  is  constantly  being  taken  in  the  form  of 
food  and  drink.  It  relieves  thirst ;  improves  digestion  and  in- 
testinal action  when  drunk  in  moderation  and  at  proper  times ; 
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and  in  a  purely  physical  way  may  reduce  the  local  or  general 
temperature  of  the"  body,  for  instance,  as  ice  slowly  sucked  in 
sore  throat  and  febrile  conditions. 

2.   ACTION  ON  THE  BLOOD. 

Water  is  quickly  incorporated  with  the  circulating  plasma. 
Great  excess  has  been  known  to  dissolve  part  of  the  red  cor- 
puscles, but  this  is  a  purely  pathological  effect. 

3.  SPECIFIC  ACTION  AND  USES. 

"Water  plays  an  essential  part  in  tissue  life  and  in  the 
activity  of  all  the  organs.  A  copious  supply  increases  nutri- 
tion up  to  a  certain  point,  especially  the  deposit  of  fat,  and 
is  therefore  extensively  employed  in  hydro-therapeutics. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

"Water  is  excreted  by  the  kidneys,  skin,  lungs,  bowels ; 
indeed,  necessarily  in  every  secretion.  Increase  of  Water  in 
the  urine  is  most  readily  induced  when  the  skin  is  kept  cool, 
and  carries  with  it  an  excess  of  urea,  phosphoric  acid,  and 
chloride  of  sodium.  Water'  is  thus  a  diuretic,  and  in  one  sense 
the  most  natural  measure  of  the  kind,  being  indicated  when  we 
desire  simply  to  irrigate  or  flush  the  uriniferous  tubules  and 
urinary'-  passages,  and  wash  from  them  the  products  of  disease, 
such  as  blood,  leucocytes,  cellular  debris,  and  sediments.  Some 
kinds  of  calculi  may  be  dissolved  by  the  steady  consumption 
of  Distilled  Water,  which  carries  away  minute  traces  of  the 
stone,  whilst  it  prevents  fresh  accretion  on  the  surface. 

As  a  diaphoretic,  Water  acts  best  when  warm  and.  combined 
with  external  heat.  It  is  the  basis  of  most  of  our  domestic 
measures  for  relieving  feverishness  by  inducing  perspiration, 
such  as  warm  drinks  of  all  kinds,  and  spirituous  compounds. 


GROUP  VI. 

THE  CARBON  COMPOUNDS. 
Alcohol.   Alcohol.  C2H5HO. 

1.  Alcohol  Ethylicum. — Ethylic  or  Absolute  Al- 
cohol. C.HsHO. 

Sonrce. — Made  by  macerating  and  shaking  Recti- 
fied Spirit  with  Carbonate  of  Potassium ;  decanting ; 
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macerating  and  shaking  the  liquid  with  freshly  fused 
Chloride  of  Calcium ;  and  distilling. 

Characters. —  Colourless,  free  from  empjTeumatic 
odour.  Sp.  gr.  0-797  to  0-800,  containing  1,  or  at  most 
2  per  cent,  of  water.  Entirely-  volatilised  by  heat; 
boils  at  1 73-6=  Fahr.  Gives  a  green  colour  with  K2Cr04, 
CrOg  and  H2SO4,  a  sweetish  odour  being  evolved.  Im- 
pm-ities. — Resins  or  oils ;  detected  by  turbidity  on  dilu- 
tion. Water ;  giving  blue  colour  with  anhydrous 
sulphate  of  copper. 

Alcohol  Ethylicum  is  used  in  preparing  Chloro- 
formum  and  Liquor  Sodii  Ethylatis. 

2.  Spiritus  Rectificatus. — Rectified  Spirit.  Alco- 
hol, C2H5HO,  with  16  per  cent,  of  Water. 

Source. — Obtainedby  distillation  of  fermented  saccha- 
rine fluids.    CgHisOfi  (Grape  Sugar)  =  2C2H5HO  +  2CO2. 

Characters. — Colourless,  transparent,  with  a  pleasant 
odour,  and  strong  spirituous  burning  taste.  Sp.  gr. 
0-838.  Burns  with  blue  flame  without  smoke.  Impurities. 
— Water;  tested  volumetrically.  Amylic  alcohol,  beyond 
a  trace ;  detected  by  excessive  reduction  of  AgXOg. 
Resins  or  oils  ;  gi"STiig  turbidity  on  dilution  with  water. 

Freparation. 

Spiritus  Tenuior.  —  Proof  Spirit.  Alcohol 
with  51  per  cent,  by  weight  of  water.  Made  by 
mixing-  5  parts  of  Rectified  Spirit  with  3  parts  of 
Water.    Sp.  gr.  0-920. 

Spiritus  Rectificatus  and  Spiritus  Tenuior  are 
also  used  in  preparing  many  Tinctures,  Spirits,  Es- 
sences, Liniments,  and  other  preparations. 

3.  Spiritus  Vini  Gallici.— French  Brandy.  Spirit 
distil-led  from  French  wine. 

Characters  and  Composition. — A  spirit  of  a  light 
sheiTy  colour,  and  peculiar  flavour.  Contains  about  48 
to  56  per  cent,  by  volume  of  alcohol,  with  some  cthylic 
ether  combined  with  acetic  and  other  ethers,  and  traces 
of  volatile  oils.    Sp.  gr.  '941. 

Freparation. 
MiSTURA  Spiritl's  Vini  Gallici.— "  Brandy 
Mixture,"  "Egg- Flip."     Brandy  and  Cinnamon 
Water,  of  each  4  oz. ;  Yolks  of  two  Eggs ;  Sugar, 
^  oz.    Dose,  1  to  2  fl.oz. 
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4.  Vinum  Xericum.— Sherry.    A  Spanish  "Wine. 

Characters  and  Composition. — Pale  yellowish-hrown. 
Contains  about  17  per  cent,  of  alcohol ;  colouring  matter, 
ethers,  acid  tartrate  of  potassium,  malates,  sugar,  etc, 

Preparations. 
The  following  Vina :  Aloes,  Antimoniale,  Col- 
chici,  Ferri,  IpecacuanhaB,  Opii,  Rhei. 

Vinum  Aurantii  is  made  by  fermentation  of  a 
saccharine  solution ;  Vinum  Ferri  Citratis  and 
Vinum  Quininse  are  made  from  Vinum  Aurantii. 

Besides  the  foregoing  preparations,  which  are  commonly 
associated  with  Alcohol,  all  the  Tincturae,  Spiritus,  and  Es- 
sentite,  several  of  the  Liquores,  Linimenta,  and  Misturse,  and 
a  few  other  compounds  contain  it  in  various  proportions. 

Amount  of  Alcohol  [absolute,  hy  weight)  in  various  important 

substances  containing  it. 
Alcohol  Ethylicum,  98  to  99  per  cent. 
Alcohol  (U.S. P.),  91  per  cent. 
Spiritus  Rectificatus,  84  per  cent. 
Alcohol  Dilutum  (U.S.P.),  45-5  per  cent. 
Spiritus  Tenuior,  49  per  cent. 

Spiritus  Vini  Gallici  (Brandy),  about  48  to  56  per  cent. 
Spiritus  Frumenti  (Whisky),  about  44  to  50  per  cent. 
Rum  ^ 

Grin       ^  >  about  40  to  50  per  cent. 

Strong  Liqueurs  ) 

Port,  SheiTy,  and  Madeira,  about  14  to  18  per  cent. 

Vinum  Album  Fortius  (XJ.S.P.),  20  to  25  per  cent. 

Vinum  Album  (U.S. P.),  about  17-5  to  22  per  cent. 

Champagne,  about  10  to  13  per  cent. 

Hock  and  Claret,  about  8  to  1 1  per  cent. 

Vinum  aurantii,  10  to  12  per  cent. 

Beer,  about  3,  5,  or  more  per  cent. 

Koumiss  (made  from  milk),  about  1  to  3  per  cent. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally,  Alcohol  is  an  antiseptic  and  disinfectant, 
employed  as  a  constituent  of  lotions  for  ulcers  and  wounds. 
In  the  form  of  Brandy  it  is  rubbed  into  the  skin  to  prevent  bed- 
sores, by  hardening  and  disinfecting  the  epidermis.  AppHed 
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in  lotion  to  the  skin,  and  free  evaporation  allowed,  Alcohol 
is  a  powerful  refrigerant,  withdrawing  heat  from  the  body- 
by  its  evaporation,  blanching  the  parts  by  vascular  constric- 
tion, and  producing  a  sense  of  cold.  In  this  form  it  is  used 
to  prevent  or  allay  inflammations  of  superficial  parts,  such  as 
the  subcutaneous  tissues,  joints,  and  muscles;  and  to  relieve 
pain,  especially  headache,  due  to  vascular  dilatation  and  throb- 
bing. Spirituous  lotions  sponged  on  the  skin  also  diminish 
the  activity  of  the  sweat  glands,  and  may  be  used  in  excessive 
perspiration  as  an  anhidrotic.  On  the  contrary,  if  the  vapour 
be  confined  and  allowed  to  act  upon  the  tissues  underneath,  or 
if  the  Alcohol  be  rubbed  into  the  part,  it  penetrates  and  hardens 
the  epithelium,  and  irritates  the  nerves  and  vessels  of  the 
cutaneous  structures,  causing  redness,  heat,  and  pain  followed 
by  local  anaesthesia.  Spirituous  liniments  containing  soaps, 
essential  oils,  and  other  stimulants  [e.g.  Linimentum  Camphorse 
and  Linimentum  Camphorae  Compositum),  are  applied  with 
friction  to  increase  the  nutrition  of  parts  which  are  the  seat  of 
chronic  inflammation,  induration,  adhesions,  stiflEness,  and  pain, 
such  as  the  fibrous  structures  and  muscles  in  chronic  rheuma- 
tism, periostitis,  and  paralysis ;  or  to  produce  a  rubefacient 
efltect  on  a  large  area  of  skin,  of  the  surface  of  the  chest,  for 
instance,  in  bronchitis.  Alcohol  is  absorbed  by  the  unbroken 
skin. 

Int&rnally,  the  local  action  of  Alcohol  begins  in  the  mouth 
with  its  characteristic  taste,  and  a  hot,  painful,  stimulating  effect 
on  the  tongue  and  mucous  membrane.  If  it  be  retained  in  contact 
with  them,  the  epithelium  becomes  condensed  and  whitened,  and 
the  parts  beneath  anassthetised.  Some  forms  of  toothache  can 
thus  be  quickly  and  completely  relieved,  the  Spirit  also  acting 
as  a  disinfectant  in  the  pulp  cavity.  Wines  and  other  whole- 
some alcoholic  liquids,  consumed  during  meals,  have  an  action 
of  the  first  importance  on  the  nerves  of  the  tongue,  palate, 
and  nose.  By  virtue  of  their  taste,  flavour,  and  bouquet,  they 
give  a  relish  to  food,  increase  the  appetite,  and  stimulate  the 
flow  of  saliva  and  the  functions  of  the  stomach. 

In  the  stomach  the  action  of  Alcohol  is  complex,  and  of 
great  importance.  (1)  Alcohol  mixes  with  i\iQ  contents  oi  the 
stomach;  is  partly  decomposed  into  aldehyde  and  acetic  acid ;  and 
precipitates  some  of  the  pepsine,  as  well  as  some  of  the  peptones 
and  proteids :  so  far  it  depresses  digestion.  (2)  It  stimulates 
the  mucous  membrane^  dilating  and  filling  the  vessels  with  blood ; 
excites  and  markedly  increases  the  flow  of  gastric  juice; 
sharpens  the  appetite  ;  and  renders  the  mo\'ements  of  the  viscus 
more  energetic  :  in  these  respects  it  greatly  assists  digestion. 
The  total  effect  of  a  moderate  dose  of  Alcohol  is  decidedly  to 
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favour  gastric  digestion,  especially  in  cases  where  the  nerves, 
vessels,  and  glands  lack  vigour,  as  in  old  age  and  in  the  chronic 
dyspepsia  of  persons  weakened  by  acute  illness,  town  life,  and 
anxious  sedentary  employments.  Herein  consists  the  value  of 
a  small  amount  of  wine  or  wholesome  ale  taken  with  meat  meals 
by  such  subjects.  The  danger  lies  in  excess,  which  readily 
destroys  the  activity  of  the  juice,  contracts  the  blood-vessels, 
and  sets  up  a  secretion  of  alkaline  mucus  which  greatly  inter- 
feres with  digestion,  a  common  cause  of  acute  dyspepsia. 

(3)  The  action  of  Alcohol  on  the  gastric  wall  produces  ex- 
tensive effects  of  a  reflex  kind.  The  heart  is  stimulated  by 
moderate  doses,  producing  a  pleasurable  rise  of  blood  pressure 
and  a  sense  of  power.  The  vessels  dilate  universally,  filling 
the  active  organs  with  blood,  which  further  increases  their 
activity,  the  brain  being  specially  excited  and  the  skin  flushed 
and  warmed  subjectively.  If  the  quantity  be  large,  these  salu- 
tary effects  of  Alcohol  as  a  diffusible  stimulant  may  pass  into 
depression  ;  and  the  sudden  ingestion  of  a  large  amount  of  spirit 
may  prove  rapidly  fatal  by  shock.  The  reflex  effects  of  alco- 
holic stimulants,  if  properly  applied,  add  to  their  value  at  meal- 
times, by  increasing  the  enjoyment  of  eating,  and  thus  the 
digestive  power.  Certain  forms  of  pain  in  the  stomach  and 
bowels  are  rapidly  relieved  by  the  local  action  of  Brandy,  which 
also  helps  to  expel  flatus ;  and  pain,  spasm,  irregular  or  feeble 
action  of  the  heart,  cold  feelings  of  the  surface,  and  low  condi- 
tions of  the  brain,  are  all  quickly  removed  by  the  same  reflex 
means,  before  the  Alcohol  can  be  absorbed  in  quantity  into  the 
blood. 

2.  ACTION  ON  THE  BLOOD. 

Alcohol  enters  the  blood  unchanged,  or  as  aldehyde,  and  is 
distributed  by  it  to  the  tissues  and  organs,  a  small  part  only 
becoming  lost  in  it  as  acetic  and  carbonic  acid.  The  action  of 
Alcohol  on  the  corpuscles  is  still  obscure,  but  it  probably  binds 
the  oxygen  more  firmly  to  the  haemoglobin,  so  that  oxygena- 
tion of  the  tissues  occurs  less  freely,  and  therefore  less  exten- 

•  sively.    The  effect  of  this  upon  metabolism  will  now  be 

» described. 

3.  SPECIFIC  ACTION. 

Alcohol  is  rapidly  taken  up  by  the  various  organs,  chiefly 
:  unchanged.    If  given  in  moderate  quantity,  it  is  (1)  oxydised 
in  its  passage  through  the  tissues  into  carbonic  acid  and  water 
like  other  carbohydrates,  that  is,  it  is  a  food,  or  source  of  heat 
land  energy.    At  the  same  time  it  produces  two  other  equally 
important  effects  ;  for  (2)  it  reduces  the  activity  of  metabolism 
>or  the  oxydation  of  the  tissues;  and  (3)  it  first  stimulates,  and 
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afterwards  depresses,  the  circulatory  and  nervous  systems,  quite 
independently  of  its  action  on  tissue  change.  These  three 
effects  of  Alcohol  must  be  discussed  separately. 

(1)  Alcohol  as  a  food. — It  may  now  be  accepted  as  proved 
that,  when  taken  in  sufficiently  small  quantities.  Alcohol  is 
oxydised  in  the  tissues  ;  and  that  it  only  passes  out  of  the  body 
unchanged,  through  the  lungs,  kidneys,  etc.,  when  so  freely 
given  that  excretion  occurs  before  oxydation  has  had  time  to 
take  place.  This  decomposition  of  Alcohol  must  necessarily 
develop  vital  force  and  heat,  like  the  oxydation  of  sugar,  fat, 
and  albumen.  Alcohol  belongs  to  that  class  of  foods  which  do 
not  become  an  integral  part  of  the  living  cells,  or  ''tissue 
proteids,"  as  do  much  of  the  albumen,  salts,  etc.,  but  remain 
in  the  plasma  which  bathes  the  cells,  are  oxydised  there,  and 
constitute  their  pabulum,  the  materials  which  supply  the  active 
elements  with  much  of  their  energy,  the  "  circulating  proteids," 
carbohydrates,  etc.  Thus  it  happens  that  Alcohol  can  for  a 
time  sustain  life  when  no  food  (so-called)  is  taken,  as  in  con- 
firmed drunkards'and  in  some  cases  of  severe  illness.  Professor 
Binz,  of  Bonn,  who  has  studied  this  question  with  great  industry 
and  success,  has  calculated  how  much  energy  is  contained  in  a 
gramme  of  Alcohol,  and  finds  that  two  ounces  of  Absolute 
Alcohol  yield  about  the  same  amount  of  warmth  to  the  body  as 
is  supplied  by  an  ounce  and  a  half  of  Cod-liver  Oil.  The  uses 
of  Alcohol  as  a  food  will  be  presently  described  along  with  its 
other  applications. 

(2)  Alcohol  as  a  nutritive  depressant. — ^Whilst  it  is  itself 
thus  oxydised  in  the  tissues.  Alcohol  unquestionably  interferes 
with  the  metabolism  or  oxydation  of  other  substances,  espe- 
cially (it  would  appear)  saving  or  sparing  the  wear  and  tear  of 
the  "  tissue  proteids,"  or  formed  protoplasm  of  the  cells.  This 
has  been  determined  from  three  facts  observed  in  animals  sup- 
plied with  moderate  doses  of  Alcohol :  first,  that  less  oxygen  is 
absorbed ;  secondly,  that  the  temperature  falls,  and  the  albumi- 
nous tissues,  whilst  they  do  not  waste,  tend  to  degenerate  into 
fat,  so  that  the  body  as  a  whole  grows  fat  and  gross ;  thirdly, 
and  chiefly,  that  the  amount  of  urea,  uric  acid,  carbonic  acid, 
and  salts  excreted,  is  decidedly  diminished.  These  are  settled 
facts;  the  explanation  of  them  is  more  difficult.  The  inter- 
ference of  Alcohol  with  the  oxygenating  function  of  the  red 
corpuscle  is  one  obvious  cause  of  impaired  metabolism ;  another 
is  the  extreme  readiness  of  the  Alcohol  when  it  reaches  the 
tissues  to  seize  upon  the  oxygen  which  is  there,  thus  robbing 
as  it  were  the  fixed  elements  of  their  necessary  share,  and  ar- 
resting their  decomposition  at  the  middle  stage  of  fat.  _  This 
remarkable  property  of  Alcohol  of  saving  tissue  waste  is  one 
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of  the  foundations  of  its  employment  in  fever,  to  be  presently 
discussed. 

8.  Alcohol  as  a  stimtilant  and  narcotic. — The  circulation  in 
every  part  of  the  body  is  stimulated  by  a  moderate  dose  of 
Alcohol.  The  increase  in  the  force  and  frequency  of  the  heart, 
and  the  dilatation  of  the  peripheral  blood-vessels,  which  together 
constitute  this  increased  circulatory  activity,  are  both  so  far 
reflex  effects  from  the  mucous  membrane  of  the  stomach,  as 
we  have  already  seen;  but  they  are  also  in  part  direct,  the 
Alcohol  affecting  the  nervo-muscular  structures  of  the  heart, 
the  cardiac  centre,  possibly  the  vaso -dilator  centres  in  the  me- 
dulla and  cord,  and  certainly  the  nervo-muscular  tissue  of  the 
middle  coat  of  the  vessels.  To  these  causes  of  circulatory  ex- 
citement must  be  added  the  voluntary  muscular  movements, 
which  are  much  exaggerated  under  the  influence  of  Alcohol. 
When  Alcohol  is  taken  in  large  quantities,  its  stimulant  effect 
on  the  circulation  passes  into  depression,  both  reflex  and  direct ; 
and  death  may  result,  in  part  at  least,  from  cardiac  failure. 

Upon  the  nervous  system,  the  first  effect  of  Alcohol  in 
moderate  quantity  is  also  one  of  stimulation.  The  nervous 
centres  are  increased  in  vigour  from  the  highest  to  the  lowest, 
and  in  the  same  order  of  sequence.  The  imagination  becomes 
brilliant,  the  feelings  are  exalted,  the  intellect  is  cleared,  the 
senses  become  more  acute,  the  feeling  of  bodily  strength  and 
ability  is  raised,  and  some  of  the  appetites  are  temporarily 
excited.  The  centres  of  speech,  and  of  muscular  movements 
generally,  are  specially  exalted,  giving  rise  to  animated  talk 
and  lively  gesticulations ;  and,  therewith,  a  sense  of  bien  etre, 
referable  to  the  combined  nervous  and  circulatory  excitement, 
spreads  over  the  system. 

If  the  dose  of  Alcohol  be  larger,  these  phenomena  of  stimu- 
lation are  at  first  more  pronounced,  but  very  soon  give  place  to 
depression,  which  spreads,  like  the  excitement,  from  the  highest 
to  the  lowest  centres  of  the  brain  and  cord.  The  intellectual, 
emotional,  and  voluntary  faculties  became  first  inco-ordinated, 
then  dull,  and  finally  completely  arrested ;  the  muscles  are  first 
ataxic  and  next  paralysed,  so  that  after  an  unsteady,  staggering 
gait,  the  erect  posture  is  impossible ;  and  the  consequent  depres- 
sion of  the  respiratory  and  circulatory  centres  leads  to  ster- 
torous breathing,  circulatory  failure,  and  even  death.  The 
effects  of  Alcohol  upon  the  nervous  centres  are  referable  partly 
to  dilatation  of  the  blood-vessels  of  the  brain  and  cord,  but 
certainly  also  to  a  direct  action  of  the  drug  upon  the  nerve  cells. 

The  action  of  Alcohol  on  the  other  bodily  functions  is 
chiefly,  if  not  entirely,  indirect.  Thus,  the  muscles  are  affected 
solely  through  the  nervous  centres  and  nerves.    Respiration  is 
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first  increased,  tlien  slowed  and  weakened,  partly  through  the 
special  centre,  but  manifestly  also,  to  a  great  extent,  through 
the  muscles  and  the  circulation.  Death  occurs  partly  by 
asphyxia.  The  bodily  temperature  is,  on  the  whole,  lowered 
by  Alcohol :  (1)  by  increased  circulation  through  the  dilated 
peripheral  vessels ;  (2)  by  increased  perspiration ;  (3)  by  dimi- 
nished metabolism;  and  (4)  after  large  non-medicinal  doses, 
by  general  depression.  The  sense  of  warmth  is,  on  the  con- 
trary, increased  by  the  flushing  of  the  skin  with  blood ;  a  con- 
dition which  promotes  bodily  heat  and  comfort  in  a  warm  or 
moderately  cool  atmosphere,  but  causes  rapid  refrigeration, 
general  vital  depression,  and  possibly  death,  in  low  states  of 
the  external  temperature. 

4.  SPECIFIC  USES. 

The  uses  to  which  the  complex  specific  action  of  Alcohol 
may  be  turned  are  many,  and  of  great  importance : 

Alcohol  is  employed  in  fever,  and  other  acute  wasting 
diseases,  such  as  delirium  tremens  and  acute  mania.  The  indi- 
cations in  these  conditions  are  to  prevent  or  to  make  good  the 
great  waste  of  tissues  associated  with  the  disease ;  to  sustain 
the  heart  and  nervous  system,  which  threaten  to  fail,  as  the 
frequent  pulse  and  the  delirium  testify ;  and  to  promote  the 
loss  of  heat,  which  is  formed  in  excess,  as  indicated  by  the 
thermometer,  the  dry  brown  tongue,  the  sleeplessness,  and  the 
general  restlessness  of  the  patient.  We  have  seen  that  these 
ends  are  all  fulfilled  to  a  certain  extent  by  Alcohol.  When  the 
symptoms  just  mentioned  appear,  Brandy  or  other  form  of 
Spirit,  and  Wines  of  the  strongest  varieties,  are  given  in  a  defi- 
nite amount  per  diem,  according  to  the  height  of  the  fever,  the 
state  of  the  pulse  and  heart  sounds,  the  general  strength,  the 
ability  to  consume  food,  the  previous  habits,  and  the  age  of  the 
patient.  It  must  be  distinctly  understood,  however,  that 
Alcohol  is  by  no  means  essential  in  every  case  of  fever ;  the 
very  opposite  being  the  case.  In  delirium  tremens  (acute 
alcoholism),  where  food,  in  the  ordinary  sense  of  the  word,  can 
often  be  given  with  the  greatest  difficulty  only,  the  very  sub- 
stance which,  as  a  stimulant,  has  caused  the  disease,  must  be 
judiciously  continued  as  a  form  of  nourishment  for  a  time. 

In  chronic  diseases  attended  by  great  debilitj',  want  of 
appetite,  and  possibly  sickness,  as  well  as  fever,  such  as  pul- 
monary phthisis,  Alcohol  will  also  find  its  place  as  a  true  food 
and  antipyretic. 

As  a  stimulant  the  principal  use  of  Alcohol  is  in  connec- 
tion with  the  heart.  This,  as  we  have  just  seen,  is  an  impor- 
tant part  of  its  action  in  fever.    Of  all  remedies  in  threatening 
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death  by  cardiac  failure  (syncope,  fainting,  haemorrhage,  shock), 
Spirits  are  the  best,  being  at  once  available,  convenient,  rapid 
in  their  action,  and  almost  invariably  successful  if  recovery  be 
possible.  For  this  purpose.  Brandy,  Whisky,  etc.,  should  be 
given  either  pure  or  only  slightly  diluted,  by  the  stomach, 
bowel,  or  under  the  skin.  Hardly  less  valuable  is  Alcohol, 
given  continuously  in  small  regular  doses,  in  chronic  disease 
of  the  heart,  when  natural  hypertrophy  fails  and  dilatation 
ensues.  Wine,  "Rectified  Spirit,  or  various  Tinctures,  may  be 
given  in  such  cases. 

In  nervous  depression  Alcohol  must  be  ordered  with  the 
greatest  hesitation.  In  melancholia,  or  in  despondency  be- 
gotten by  grief,  anxiety,  suspense,  over-work,  excess,  and 
especially  by  indulgence  in  Alcohol  itself,  this  drug  affords 
only  too  ready  relief,  as  also  in  neuralgia,  hysteria  and  allied 
disorders,  and  sleeplessness  ;  and  the  recommendation  of  it  by 
the  practitioner  is  frequently  abused,  being  employed  as  a 
pretext  for  continued  intemperance.  In  such  cases  the  best 
rule  is  to  order  a  definite  amount  of  some  weak  alcoholic  drink, 
such  as  Ale  or  Claret,  at  meal  times  only ;  but  even  this  recom- 
mendation is  by  no  means  always  safe.  Severe  pain,  such  as 
neuralgia,  is  often  successfully  relieved  on  the  same  principle. 
Some  forms  of  sleeplessness  are  readily  overcome  by  warm  alco- 
hoKc  draughts  at  bed-time,  or  malt  liquors :  but  here  again 
great  discrimination  is  requisite  in  ordering  the  remedy. 


6.  REMOTE  LOCAL  ACTION  AND  USES.  « 

Alcohol  given  in  medicinal  doses  is,  as  we  have  seen, 
almost  entirely  oxydised  in  the  system,  less  than  3  per  cent, 
passing  out  unchanged,  chiefly  by  the  lungs,  less  by  the 
kidneys,  and  least  by  the  skin.  This  amount,  however,  includes 
ethereal  and  other  complex  bodies  associated  with  Alcohol  in 
Wines  and  Spirits ;  by  far  the  greater  part  of  the  Alcohol 
proper  is  excreted  as  carbonic  acid  and  water. 

The  diuretic  eifect  of  Spirits,  Wines,  and  especially  Gin 
and  Beer,  is  well  known,  and  may  sometimes  be  employed  in 
medicine.  The  diaphoretic  effect  of  Alcohol  and  its  appHca- 
tions  have  been  already  sufficiently  discussed  under  fever. 

Circumstances  modifying  the  action  and  employment  of  Alcohol. 
-—The  different  alcohohc  fluids  act  very  differently,  according 
to  their  strength  ;  their  other  constituents,  alreadv  enumerated ; 
the  presence  of  carbonic  acid  in  them  (sparkling  drinks)' 
which  increases  the  rapidity  of  their  action  on  the  stomach 
and  possibly  of  their  absorption ;  the  degi-ee  to  which  they  are 
auuted  with  water  ;  and  the  condition  of  the  stomach  as  regards 
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the  presence  of  food.  The  age  of  the  patient,  the  soundness 
of  his  kidneys  and  other  eliminating  organs,  his  habits  as 
regards  Alcohol,  and  the  amount  of  exercise  which  he  can  take, 
must  also  be  carefully  estimated  in  ordering  the  remedy.  In 
conditions  of  waste  and  exhaustion,  especially  febrile  states 
and  after  operations,  largo  quantities  (even  1  pint  of  Brandy 
per  diem)  may  sometimes  be  tolerated,  apparently  from  the 
rapidity  of  oxydation  of  the  Alcohol  in  the  system. 

Alcohol  Amyliciini. — Amylic  Alcohol.  Hydrate  of 
Amyl,  C5H11HO,  "FouselOil,"  with  a  small  proportion  of 
other  spirituous  substances. 

Source. — Contained  in  the  crude  spirit  produced  by  the 
fermentation  of  saccharine  solutions  with  yeast ;  separated  in 
the  rectification  of  such  spirit ;  and  redistilled  at  253°  to  260'' 
Fahr. 

Characters. — A  colourless  oily  liquid,  with  a  penetrating 
and  oppressive  odom',  and  burning  taste.  Sp.  gr.  -818.  Boils 
at  270^.  Very  inflammable.  Sparingly  soluble  in  water; 
freely  in  spirit,  ether,  and  essential  oils.  Exposed  to  the  air 
in  contact  with  platinum  black,  it  is  slowly  oxydised,  yielding 
Valerianic  Acid.  (<S'(P(9  page  303.)  Impurities. — Other  ethereal 
substances  ;  detected  by  specific  gravity  and  boiling  point. 

Amylic  Alcohol  is  itsed  only  to  jirepare  Nitrite  of  Amyl  and 
Valerianate  of  Sodium. 

diloroformwm.   Chloroform.  CHCI3. 

Source. — Made  by  (1,  2,  and  3)  distilling  Eectified  Spirit 
with  Chlorinated  Lime  and  Slaked  Lime  (oxydising  and  chlori- 
nating the  alcohol)  ;  thereafter  (4)  purifying  by  washing  with 
Water  and  with  Sulphuric  Acid  ;  agitating  with  Slaked  Lime 
and  Calcium  Chloride,  and  redistilling ;  and  lastly  adding  one 
per  cent,  by  weight  of  Ethylic  Alcohol.  (1)  2CoHbO  +  0.= 
2a,H.O  (aldehyde)  +  2H.,0.  (2)  C.H4O  +  3Clo  ==  CoHCL,0 
(chloral)  +  3HC1.  (3)  2d2HCl30  +  Ca(HO)o=:2CHCl3  +  Ca 
2CHO2  (formate  of  calcium).  (4)  The  sulphuric  acid  chars  and 
removes  hydrocarbons,  without  affecting  the  Chloroform  ;  the 
lime  frees  it  from  acid,  the  chloride  of  calcium  from  moisture. 

Characters. — A  limpid,  colourless,  heavy,  volatile  liquid,  of 
an  agreeable  ethereal  odour  and  sweet  taste.  Solubility,  10  in 
7  of  spirit ;  freely  in  ether,  olive  oil,  and  turpentine  ;  1  in 
200  of  water,  in  which  it  sinks  in  heavy  drops.  Sp.  gr.  1'49. 
Boils  at  140^  Fahr.  Burns  with  a  greenish  flame.  Heated 
with  KHO,  it  is  decomposed,  Potassium  formate  and  chloride 
being  formed.  Impurities. — Hydrocarbons  ;  detected  by  green 
colour  with  sulphuric  acid.    Non-volatile  compounds ;  detected 
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by  residue  and  unpleasant  odour  after  evaporation.  Acids. 
Free  Chlorine.    Bose^  3  to  8  min. 

Treparations, 

1.  Aqua  Chloroformi.  —  1  well  shaken  in  200  of 
Water.    Bose^  \  to  2  fl.oz. 

2.  Linimentum  Chloroformi. — 1  to  1  of  Camphor 
Liniment. 

3.  Spiritus  Chloroformi.  —  "Chloric  Ether."  1 
to  19  of  Spirit.    I)ose^  20  to  60  min. 

4.  Tinctura  Chloroformi  Composita.— 2  ;  Spirit,  8; 
Compound  Tincture  of  Cardamoms,  1 0.  Bose^  1 0  to  30  min. 

5.  Tinctura  Chloroformi  et  Morphinse.  —  Made 
by  (1)  dissolving  8  gr.  of  Hydrochlorate  of  Morphine, 
and  4  min.  of  Oil  of  Peppermint,  in  1  fl.oz.  of  Rectified 
Spirit,  adding  1  fl.oz.  of  Chloroform,  and  2  fl.dr.  of 
Ether ;  (2)  mixing  1  fl.oz.  of  Liquid  Extract  of 
Liquorice,  and  1  fl.oz.  of  Treacle,  with  3  fl.oz.  of  Syrup, 
adding  this  to  (1),  and  mixing  thoroughly ;  (3)  adding 
\  fl.oz.  of  Diluted  Hydrocyanic  Acid;  and  increasing  the 
volume  to  8  fl.oz.  by  further  addition  of  Syrup.  10  min. 
contain  \\  min.  Chloroform,  \  min.  Ether,  and  -^-^  gr. 
Hydrochlorate  of  Morphine.    Bose^  6  to  10  min. 


ACTION  AND  USES.  . 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally  applied,  and  allowed  to  evaporate.  Chloroform 
causes  a  sense  of  coldness,  and  depresses  the  terminations  of 
the  sensory  nerves  of  the  part,  thus  reducing  sensibility  or 
removing  pain.  If,  on  the  contrary,  the  vapour  be  confined,  or 
the  Chloroform  rubbed  into  the  skin,  it  acts  as  an  irritant, 
causing  redness  and  even  vesication,  with  a  sense  of  heat  and 
pain,  followed  by  anaesthesia  of  the  part.  A  similar  effect  is 
produced  on  all  exposed  mucous  membranes.  As  a  local  anses- 
thetic,  Chloroform  may  be  applied  on  lint,  covered  closely  with 
a  wine-glass,  e.g.  in  temporal  headache ;  or  in  the  form  of  the 
Lmiment,  or  various  combinations  with  Belladonna  and  other 
anodynes  which  are  used  for  the  relief  of  lumbago,  neuralgia, 
etc.  The  student  must  understand,  however,  that  the  local 
anaesthetic  effect  of  Chloroform  bears  a  very  inferior  relation 
to  its  rapid  and  powerful  action  as  a  general  anaesthetic. 

W  hen  given  by  the  mouth,  Chloroform  produces  an  intensely 
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hot,  sweet  taste,  which  renders  it  useful  in  pharmacy  to  cover 
the  nauseous,  bitter,  and  astringent  characters  of  many  drugs. 
It  may  also  be  used  to  relieve  toothache.  Like  Alcohol,  it 
causes  reflex  salivation,  and  in  this  way,  as  well  as  by  a  car- 
minative action  on  the  stomach,  the  Comijound  Tincture, 
Spirit,  and  Aqua  are  useful  adjuvants  to  stomachic  and  tonic 
mixtures,  relieving  pain,  vomiting,  and  flatulency.  In  full 
doses  it  may  give  rise  to  vomiting,  as  is  fi-equently  seen  after 
anaesthesia.  The  Tincture  of  Chloroform  and  Morphine  is  a 
substitute  for  "  Chlorodyne,"  a  popular  sedative  and  intestinal 
astringent.  A  few  di^ops  of  Chloroform  inhaled  from  a  sponge 
or  piece  of  lint  (quite  apart  from  its  action  and  use  as  a  general 
anaesthetic),  rapidly  soothe  the  respiratory  nerves,  and  may  be 
employed  to  arrest  spasm  of  the  glottis,  asthma,  and  spasmodic 
or  dry  useless  cough  attending  irritation  of  the  air  passages. 

2.   ACTION  IN  THE  BLOOD 

Chloroform  enters  the  circulation  by  the  respiratory  organs, 
stomach,  and  the  unbroken  skin,  as  well  as  subcutaneously. 
Chiefly  as  Chloroform,  partly  as  various  products,  it  mixes  with 
the  blood ;  but  its  action  on  the  circulating  blood  is  still  obscure. 

3.  SPECIFIC  ACTION  AND  USES. 

Chloroform  reaches  the  tissues  very  rapidly,  especially  if 
administered  in  the  form  of  vapour  freely  mixed  with  air,  as  it 
always  is  when  given  as  a  general  anaesthetic.  Its  most  im- 
portant action  is  exerted  upon  the  central  nervous  system,  and 
demands  detailed  description.  "Whilst  this  description  of  the 
subject  of  anaesthetics  will  have  particular  reference  to  Chloro- 
form, it  will  also  apply  in  a  general  way  to  other  agents  of  the 
same  class,  especially  Ether ;  important  differences  being 
noticed  under  each  drug.  The  phenomena  of  general  anaes- 
thesia will  first  be  noted  ;  secondly,  an  analysis  will  be  made  of 
these ;  thirdly,  the  uses  of  Chloroform  will  be  enumerated  ;  and 
fourthly,  the  method  of  administering  the  anassthetic,  and 
certain  necessary  precautions,  will  be  briefly  indicated. 

1.  Phenomena  of  Chloroform  anaesthesia. — a.  First  stage. 
The  first  effect  of  the  inhalation  of  Chloroform  on  the  nervous 
system  is  powerful  stimulation,  but  almost  from  the  com- 
mencement this  is  accompanied  by  a  certain  amount  of  dis- 
order. The  very  first  inspiration  seems  to  rouse  the  cerebrum 
to  increased  activity,  an  effect  due  to  the  direct  action  of  the 
anaesthetic  on  the  nerve  cells  of  the  convolutions,  partly,  per- 
haps, to  vascular  disturbance.  The  highest  centres  are  first 
and  chiefly  excited,  so  that  the  imagination  and  feelings  imme- 
diatel7  become  exalted ;  always,  however,  with  some  confusion. 
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For  a  moment  the  senses  may  be  quickened,  but  they  are 
speedily  disordered  and  depressed:  vision,  hearing,  and  touch 
become  dulled,  and  a  strange  feeling  of  lightness,  freedom, 
tingling,  and  numbness  pervades  the  surface  and  the  extremities. 
All  these  sensations  are  strictly  central,  probably  convolutional, 
in  origin. 

At  the  same  moment,  or  almost  immediately  after,  the 
Chloroform  roui-es  the  muscular  centres^  dindi  YaxioM^  gesticula- 
tions, spasms,  or  struggling  movements  may  ensue. 

The  medulla  oblongata  is  next  affected,  the  centres  of  circiC' 
lation  and  respiration  being  stimulated,  so  that  the  pulse  and 
respiration  become  more  frequent  (although  the  latter  is  more 
shallow),  the  face  flushed,  the  blood  pressure  raised.  At  this 
point  the  skin  becomes  moist ;  a  red  rash  in  irregular  patches 
may  appear  on  the  neck  and  chest ;  and  the  pupils  may  dilate 
sHghtly. 

These  phenomena  vary  greatly  in  different  instances,  with 
the  constitution  and  condition  of  the  nerve  centres,  the  tem- 
perament and  habits  of  the  individual ;  laughing  or  crying  or 
noisy  struggling  being  the  prominent  feature  in  many  cases. 

b.  Second  stage. — The  second  effect  of  Chloroform  on  the 
nerve  centres  is  depression.  The  same  parts  continue  to  be 
affected  by  the  drug;  but  their  functions,  instead  of  being 
increased  or  simply  disordered,  are  first  diminished,  and  at  last 
perfectly  arrested.  Consciousness  now  ceases,  with  the  appear- 
ance of  heavy  sleep.  Perception  and  sensation  are  annulled : 
the  patient  sees  nothing,  hears  nothing,  feels  no  pain.  For 
the  same  reason,  reflex  excitability  is  first  diminished  and 
then  lost :  irritation  of  any  part  by  tickling  or  pinching  induces 
no  movements  of  the  limbs  ;  at  last,  even  touching  the  cornea 
causes  no  reflex  rolling  of  the  eye-ball  nor  winking  of  the  lids. 

As  the  anaesthesia  deepens,  the  automatic  and  reflex  excita- 
bility of  the  cord  and  medulla  is  also  diminished,  and  the  phe- 
nomena that  ensue  affect  all  the  parts  supplied  by  these  centres. 
The  muscular  tone  is  lost,  and  the  voluntary  muscles  become 
paralysed  and  relaxed.    The  pupil  is  contracted,  dilating  on 
stimulation  of  afferent  nerves.    The  heart   and  respiratory 
organs  are  no  longer  excited,  but  their  centres  in  the  medulla 
bemg  now  depressed,  their  action  is  laboured,  the  pulse  falling 
:  m  frequency  (a  striking  change  from  the  previous  acceleration) 
and  m  strength,  and  the  respiratory  movements  being  slow 
•  heavy,  and  attended  by  noise  or  stertor.  ' 
^  Now  is  the  time  for  the  surgeon  to  operate,  ansesthesia 
being  complete,  whilst  the  depression  of  the  vital  functions  is 
stiU  withm  safe  limits.    The  effects  may  be  expected  to  begin 
to  pass  off  m  a  few  minutes  if  the  administration  be  stopped  • 
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and  although  the  amount  of  Chloroform  required  to  complete 
the  second  stage  varies  greatly  with  the  subject  and  other  cir- 
cumstances, it  may  be  said  that  from  1  to  4  fluid  di-achms  will 
probably  have  been  given  up  to  this  point. 

c.  Third  stage. — Beyond  the  second  stage  or  degree,  Chlo- 
roform anesthesia  is  highly  dangerous,  the  further  action  of 
the  drug  being  attended  by  complete  loss  of  all  reflex  excita- 
bility of  the  cord  and  medulla.  The  sphincters  relax,  the 
pupils  are  widely  dilated  and  fixed,  the  globes  prominent. 
The  respiratory  centre  is  no  longer  irritable,  and  the  move- 
ments of  the  chest  become  weaker,  irregular,  sighing,  and  finally 
cease.  The  cardiac  centre  fails,  the  heart  beating  irregularly 
and  feebly,  and  at  last  stopping  in  diastole,  both  from  central 
and  from  direct  nervo-muscular  depression.  The  blood-vessels 
dilate,  the  pressui-e  falls  to  zero,  and  the  circulation  has  come 
to  a  standstill.  It  is  obvious  that  the  direct  effects  of  Chloro- 
form on  the  respiratory  centre  are  complicated  towards  the  last 
by  venosity  of  the  blood.  Death  may  occur  through  the  heart, 
thruogh  the  respiration,  or  through  both. 

2.  Analysis  of  the  phenomena  of  Chloroform  anaesthesia. 
— Chloroform  anaesthesia  affords  us  an  excellent  opportunity  of 
studying  the  action  of  a  drug  upon  the  various  centres  of  the 
nervous  system,  from  the  highest  downwards.  The  first  parts 
to  be  stimulated  are  the  cerebral  centres  with  mental  functions, 
the  control  of  the  special  senses  and  consciousness ;  and  these 
are  the  first  to  be  depressed  and  finally  annulled.  The  lower 
cerebral  and  spinal  centres  are  affected  less  and  somewhat  later, 
so  that  a  certain  degree  of  excitement  of  these  accompanies  the 
first  cerebral  depression  ;  and  the  spinal  centres  being  no  longer 
controlled  by  the  cerebral,  irregular  excessive  movements  of  the 
limbs  ensue.  As  the  depression  deepens  in  the  spinal  centres, 
the  muscles  are  paralysed.  Lastly,  the  lowest  centres  of  all, 
those  of  organic  life,  connected  with  the  heart,  vessels,  respira- 
tory organs,  and  sphincters,  situated  in  the  medulla  and  cord, 
yield  to  the  action  of  Chloroform.  Although  affected  from  the 
first,  it  is  not  until  the  higher  parts  have  become  completely 
overpowered  that  the  functions  of  these  vital  centres  are  seri- 
ously impaired,  and  death  threatens.  It  is  on  account  of  the 
safe  order  of  invasion  of  the  different  centres  by  Chloroform, 
that  it  has  been  selected  as  the  proper  agent  for  temporarily 
arresting  consciousness ;  we  shall  find  that  many  other  powerful 
drugs  equally  depress  the  nervous  system,  but  in  a  direction 
exactly  the  reverse. 

The  peripheral  nerves  are  affected  last  of  all  in  general 
anaesthesia,  and  it  must  be  repeated  that  the  loss  of  sensibility 
to  the  knife  is  due  to  a  central^  not  a  peripheral,  effect. 
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The  muscles  are  finaUy  affected  directly,  as  well  as  tlirough 
the  nervous  system.  The  pupil  is  dilated  in  the  first  stage, 
probably  by  stimulation  of  the  sympathetic ;  and  contracted  m 
the  second,  and  dilated  in  the  third  stage,  by  stimulation  and 
paralysis  respectively  of  the  third  nerve  or  its  cerebral 
centre.  The  other  involuntary  muscles  are  less  obviously 
paralysed,  and  the  parturient  uterus  contracts  freely  in  com- 
plete anaesthesia,  with  some  loss,  however,  of  vigour  and 
regularity. 

3.  Specific  uses  of  Chloroform.— The  circumstances  under 
which  Chloroform  aneesthesia  may  be  employed  are  the  follow- 
ing :  (1)  In  operations  attended  by  pain.  These  need  not  be 
particularised.  (2)  In  operations  where  muscular  action  or  spasm 
has  to  be  overcome  :  reduction  of  hernige,  dislocations  and  frac- 
tures;  catheterism.  (3)  In  diaffnostic  manipulations :  exploration 
of  the  abdomen  externally  and  per  rectum.  (4)  In  diseases 
attended  by  excessive  pain,  especially  biliary  and  renal  calculus. 
(5)  In  parturition,  in  certain  subjects  and  conditions,  the  degree 
of  ansesthesia  induced  being  generally  slight  until  the  moment 
of  birth.  (6)  In  spasmodic  diseases,  such  as  tetanus,  hydro- 
phobia, uraemia,  puerperal  convulsions,  the  status  epilepticns, 
severe  chorea,  and  hiccup. 

4.  Method  of  administration,  and  principal  precautions 
to  be  observed  in  Chloroform  anaesthesia. — This  is  a  purely 
practical  subject,  to  be  learned  by  experience  and  not  in  theory. 
The  student  has  frequent  opportunities  of  witnessing  the  admi- 
nistration of  anaesthetics  by  skilled  persons,  and  he  must  closely 
and  carefully  observe  every  effect  of  the  Chloroform  upon  the 
patient.  He  will  do  well  to  interpret  every  phenomenon  as  it 
arises,  such  as  mental  and  muscular  excitement,  the  character 
of  the  breathing,  the  colour  of  the  countenance,  and  (if  possible) 
the  state  of  the  pulse,  into  exact  physiological  terms,  as  ex- 
plained above ;  as,  for  example,  stimulation  of  the  convolutions 
and  cord,  interference  with  the  respiratory  centre,  etc.  He 
will  thus  come  to  appreciate  accurately  the  condition  of  the 
patient  at  any  moment,  and  be  prepared  to  assist  in  anaesthesia 
himself.  A  number  of  thoroughly  practical  points  will  then 
have  to  be  learned  :  the  selection  of  suitable  cases  for  anaes- 

!  thesia  ;  the  preparation  of  the  patient ;  the  choice  of  the  anass- 
thetic  and  of  an  inhaler ;  the  position  of  the  patient ;  the 
method  of  watching  the  face,  eyes,  pulse,  and  respiration ;  the 
detection  of  unfavourable  symptoms,  and  their  immediate 
treatment ;  and,  finally,  the  after-treatment  of  the  case.  All 
these  and  other  matters  connected  with  the  administration  of 
nnfTRthetics  can  be  but  briefly  referred  to  in  the  following 
paragraphs : 
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a.  Selection  of  cases. — Chloroform  must  be  given  with  great 
caution  to  the  aged  and  infirm,  to  persons  subject  to  attacks  of 
faintness  or  known  to  suffer  from  fatty  degeneration  or  dilata- 
tion of  the  heart,  to  very  fat  and  very  anaimic  persons,  to 
epileptics,  to  chronic  drunkards,  to  the  subjects  of  extensive 
disease  of  the  lungs  or  respiratory  passages.  Nitrous  Oxide 
Gas  or  Ether  must  be  preferred  in  such  subjects,  according  to 
the  length  of  the  operation.  Valvular  disease  of  the  heart  with 
compensation  suggests  special  care,  but  is  not  a  ccrntra-indica- 
tion.  Operations  on  the  mouth,  nose,  or  throat,  attended  by 
possible  bleeding  into  the  glottis,  demand  special  precautions, 
whether  by  greater  expedition,  special  postures  of  the  patient,  or 
even  previous  tracheotomy.  It  must  never  be  forgotten,  how- 
ever, that  when  an  operation  is  absolutely  necessary,  it  can 
always  be  more  safely  performed  with  anaesthetics  than  without 
their  aid ;  and  that  before  the  da3'8  of  Ether  and  Chloroform, 
many  persons  died  during  operation  from  fear,  faintness,  and 
shock,  the  danger  of  which  is  completely  removed  or  greatly 
diminished  by  anaesthetics. 

b.  Preparation  of  the  patient. — Insensibility  is  more  rapid 
when  the  stomach  is  empty.  No  solid  food  shoidd  therefore  be 
given  for  at  least  six  hours  before  the  operation,  which  should, 
if  possible,  be  performed  early  in  the  morning  when  digestion 
has  been  completed  and  the  anaesthetic  is  rapidly  absorbed.  If 
the  patient  feel  faint  under  these  circumstances,  a  small  quan- 
tity of  brandy  and  water  maybe  given  before  operation.  Arti- 
ficial teeth  must  be  removed.  The  respiration  and  pulse  should 
be  carefully  noted  before  commencing  inhalation. 

c.  Selection  of  the  ancesthetic :  purity  of  the  same. — The 
anaesthetic  agents  in  general  use  at  the  present  time  are  Chlo- 
roform, Bichloride  of  Methylene,  Ether,  and  Nitrous  Oxide 
Gas.  Of  these,  Ether  and  Nitrous  Oxide  are  unquestionably 
to  be  preferred,  unless  there  be  some  special  reason  to  the  con- 
trary. The  purity  of  the  drug  is  best  ensured  by  purchasing 
it  from  well-established  makers,  and  not  attempting  to  test  it 
for  oneself  ;  and  the  same  manufacture  should  always  be  used, 
if  possible.  It  may  be  advisable  to  commence  with  one  anics- 
thetic,  and  then,  as  circumstances  alter  during  the  operation,  to 
change  it  for  another. 

d.  Selection  of  the  apparatus. — This  will  depend  on  circum- 
stances and  on  the  taste  and  experience  of  the  administrator. 
Whilst  elaborate  inhalers  are  used  in  hospitals,  it  is  satisfactory 
to  know  that  the  simplest  apparatus  may  be  equally  safe,  such  as 
a  handkerchief  or  towel  made  into  a  cone ;  care  being  taken  that 
the  Chloroform  vapour  is  mixed  very  freely  with  air,  but  that 
in  the  case  of  Ether  the  atmosphere  is  excluded  us  completely 
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as  possible.  A  few  capsules  of  Nitrite  of  Amyl  and  a  pair  of 
straight  polypus  forceps  should  be  ready  at  hand. 

e.  Fosition  of  the  patient. — The  administrator  must  accom- 
modate himself  to  the  convenience  of  the  operator,  whose  eye 
and  hand  must  never  be  interfered  with.  If  possible,  the 
patient's  head  should  be  placed  in  such  a  position  on  the  edge 
of  a  pillow  that  the  saliva  may  flow  from  the  mouth  instead  of 
into  the  stomach,  and  that  the  tongue  may  not  fall  back  and 
produce  dyspnoea.  It  is  essential  that  the  patient's  chest  and 
abdomen  should  not  be  compressed  in  the  slightest  degree  by 
clothes  or  by  the  arms  of  the  assistants,  nor  confined  by  ban- 
dages. The  most  comfortable  position  for  the  patient  is  on  the 
side,  with  one  hand  and  fore-arm  beneath  the  pillow ;  and  as  a 
rule  it  is  better  to  induce  insensibility  in  this  position,  and 
afterwards  arrange  the  patient  for  the  surgeon,  than  to  anaes- 
thetise him  in  the  constrained  attitude  often  required  in  opera- 
tions. 

/.  Administration. — The  confidence  of  the  patient  should 
first  be  gained  by  a  few  minutes'  conversation,  whilst  he  is 
reassured  as  to  the  result  and  instructed  how  to  breathe.  When 
inhalation  has  commenced,  the  administrator  must  not,  even 
for  a  single  instant,  cease  to  watch  the  face,  respiration,  and 
pulse.  The  degree  of  insensibility  necessary  for  different  cases 
varies  greatly,  the  least  being  required  for  uterine,  the  most 
for  rectal  operations.  The  loss  of  the  corneal  reflex,  and 
stertorous  breathing,  are  generally  employed  as  tests  of  insen- 
sibility, but  no  single  sign  can  be  relied  upon.  The  smallest 
possible  quantity  of  the  drug  should  always  be  given ;  and 
patients  once  thoroughly  anaesthetised  by  Ether  may  be  kept 
under  its  influence  for  many  minutes  by  rebreathing  the  air  of 
expiration  loaded  with  its  vapour  mixed  with  some  fresh  air. 

ff.  Complications  and  unfavourable  symptoms. —  Vomiting  is 
generally  preceded  by  pallor  of  the  face  or  a  few  deep  inspira- 
tions. When  it  threatens,  care  must  be  taken  that  nothing  is 
drawn  into  the  larynx ;  the  head  should  therefore  be  thrown 
forward,  and  the  mouth  opened  by  pressure  on  the  symphysis 
of  the  jaw,  or  by  inserting  a  pair  of  forceps  between  the  teeth. 
Should  vomited  matter  be  inhaled  into  the  respiratory  passages 
and  asphyxia  threaten,  larjmgotomy  must  be  immediately  per- 
formed. 

Lividity  of  the  face  and  prolonged  deep  stertor  should  be 
checked  by  raising  the  shoulders,  so  that  the  diaphragm  may 
descend  more  easily,  and  making  the  patient  breathe  fresh  air. 
The  position  of  the  head  is  to  be  changed  until  respiration  is 
more  easy  ;  the  vessels  of  the  head  and  neck  must  be  allowed  to 
empty  themselves  well  and  quickly ;  and  the  mouth  may  have 
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to  be  opened  to  its  fullest  extent,  which  induces  a  deep  inspira- 
tion, the  following  expiratory  effort  often  clearing  the  larynx 
and  fauces  of  tenacious  mucus  which  had  been  obstructing  the 
entrance  of  air. 

Fallor  of  the  face  is  to  be  combated  by  lowering  the  head 
and  shoulders ;  if  severe,  by  dropping  the  head  over  the  end  of 
the  table.  If  this  do  not  succeed,  the  vapour  of  Nitrite  of 
Amyl  should  be  given. 

Shallow  breathing,  especially  if  intermittent,  should  be 
anxiously  watched  :  and  if  it  increase,  artificial  respiration 
should  be  at  once  resorted  to,  on  no  account  waiting  for  the 
respiration  to  cease. 

h.  After-treatment. — Absolute  quiet  and  keeping  the  eyes 
closed  often  prevent  sickness  after  operation.  If  Ether  have 
been  given,  the  whole  surface  of  the  body  having  been  care- 
fully covered  to  prevent  chill,  the  room  should  be  cleared  of 
the  vapour  as  quickly  as  possible.  Cough  induced  by  Ether  is 
often  attended  by  blood-stained  mucus,  which,  with  these  pre- 
cautions, is  of  no  consequence.  Food  should  not  be  given 
within  two  hours  after  the  operation,  and  for  the  first  twelve 
hours  should  be  entirely  cold,  and  consist  chiefly  of  soups  and 
jellies,  milk  being  avoided.  A  teaspoonful  of  burned  brandy 
will  often  relieve  the  after-sickness  when  all  other  measures 
have  failed. 

4.  REMOTE  LOCAL  ACTION. 

Chloroform  is  excreted  in  part,  as  such,  by  the  kidneys, 
lungs,  mammary  glands,  and  skin  ;  part  is  lost  in  the  system. 
No  use  is  made  of  its  remote  effects,  although  small  doses  given 
by  the  mouth  are  said  to  increase  all  the  secretions. 

jEtlier.— Ether.  Sulphuric  Ether.  (C^Hg).^.  A  vola- 
tile liquid,  containing  at  least  92  per  cent,  by  volume  of  pure 
Ether,  (C2H5)20. 

Source. — Made  by  (1  and  2)  distilling  50  oz.  of  Rectified 
Spirit,  added  in  a  continuous  stream,  with  10  oz.  of  Sulphuric 
Acid  ;  (3)  agitating  with  Slaked  Lime  and  Chloride  of  Calcium 
in  Water,  and  redistilling.  (1)  CaH^O  -|-  H2SO4  =  CsHgSO^ 
(sulpho-vinic  acid)  +  H2O.  (2)  C2H6SO4  +  C2H60=(C2H5)2() 
-f  H2SO4.  The  process  of  etherification  is  thus  continuous, 
sulphuric  acid  being  re-formed  and  acting  on  a  fresh  quantity 
of  spirit.  Heavy  Oil  of  Wine  is  also  formed  in  the  first  part  of 
the  process,  along  with  Ether  and  Water.  Tliis  substance  is 
either  a  mixture  of  Ethyl  Sulphate  (C2H5)2S04,  Ethyl  Sulphite 
(C2H6)oSO.j,  and  a  polymeric  form  of  Ethylene  (C2H4)  ;  or  a 
sulpho-vinate  of  a  hydrocarbon  radical.    It  smells  somewhat 
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like  peppermint ;  is  not  soluble  in  water,  but  readily  in  alcohol 
and  ether.  Process  (3)  removes  alcohol,  water,  and  the  oil 
of  wine. 

Characters. — A  colourless,  very  volatile  liquid,  with  peculiar 
strong  odour  and  hot  taste.  It  is  entirely  dissipated  in  vapour 
when  exposed  to  the  air,  boils  below  105S  Fahr.,  and  is  very 
inflammable,  with  a  white  flame.  It  contains  8  per  cent,  of 
spirit.  Sp.  gr.  0'735.  Impurities. — Alcohol ;  tested  by  sp.  gr. 
Oil  of  Wine,  giving  odour  on  evaporation.  Free  Acid.  Dose, 
20  to  60  min. ;      inhalation,  4  or  6  dr.  to  several  oz. 

Preparations. 

1.  iEther  Purus. — Pure  Ether.  Oxide  of  Ethyl. 
Ether,  (00115)20,  free  from  alcohol  and  water. 

Source. — Made  by  shaking  Ether  with  Water,  de- 
canting ;  letting  the  washed  Ether  stand  with  fresh  Lime 
and  Chloride  of  Calcium ;  and  distilling. 

Characters. — Sp.  gr.  0-720  ;  boils  at  96°  Fahr.  Im- 
purities.— Alcohol  and  water ;  detected  by  sp.  gr. 

2.  Spiritus  .ffitheris. — Ether,  1  ;  Rectified  Spirit,  2. 
Sp.  gr.  0-809.    Lose,  30  to  90  min. 

From  Spiritus  JEtheris  is  prepared: 

Tinctura  Lobelias  ^therea.    See  lobelia. 

3.  Spiritus  .ffitheris  Compositus.  —  Hoffmann's 
Anodyne. 

Source .—-Isldi^e  by  (1)  distilling  36  fl.oz.  of  Sulphuric 
Acid  with  40  fl.oz.  of  Rectified  Spirit,  after  the  liquids 
have  been  mixed  for  twenty-four  hours.  (2)  Shaking  the 
distillate  with  Lime- Water  to  neutralise  any  acid ;  re- 
moving the  supernatant  liquor ;  and  exposing  it  to  the 
air  for  twelve  hours,  to  evaporate  the  Ether.  Lastly, 
pouring  3  fl.dr.  of  the  resulting  Oil  of  Wine  into  a 
mixture  of  8  fl.oz.  of  Ether  and  16  fl.oz.  of  Rectified 
Spirit.    Lose,  30  min.  to  2  fl.dr. 

Ether  is  also  used  in  making  Collodion  and 
Tinctura  Chloroformi  et  Morphinae  ;  and  in  many 
pharmaceutical  processes. 


ACTION  AND  USES. 
1.   IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally.— Whan  allowed  to  evaporate,  Ether  is  a  power- 
refrigerant  and  local  ansesthetic,  abstracting  heat  and 
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depressing  the  nerves  of  the  part.  It  is  used  in  the  form 
of  Dr.  Eichardson's  spray  to  relieve  the  intense  local  pain  uf 
neuralgia,  and  more  frequently  to  prevent  pain  in  minor  sur- 
gical operations,  the  parts  being  completely  frozen  in  the  course 
of  a  few  minutes  by  a  spray  of  Pure  Ether  from  a  proper 
apparatus.  If  the  vapour  be  confined,  or  the  Ether  rubbed 
into  the  skin,  a  rubefacient  or  vesicant  effect  is  produced,  ad 
with  Chloroform, 

Internally. — Ether  has  a  powerfully  burning  disagreeable 
taste,  and  causes  local  irritation  and  reflex  salivation  in  the 
mouth,  like  Chloroform.  Reaching  the  stomach,  either  in  the 
pure  form,  or  as  the  simple  or  Compound  Spirit,  it  acts  as  a 
local  stimulant  to  the  blood-vessels,  nerves,  and  muscular  coat, 
and  is  therefore  used  as  a  carminative,  relieving  pain  and  sick- 
ness and  expelling  flatulence,  especially  in  nervous  subjects.  At 
the  same  time,  it  acts  reflexly  from  the  gastric  mucosa  upon  the 
bowels,  heart,  and  respiratory  organs,  as  a  powerful  systemic 
stimulant.  It  is  a  very  useful  ingredient  of  anti-spasmodic 
draughts,  as  will  be  presently  described.  Given  with  Cod-hver 
Oil,  it  renders  it  more  palatable  to  some  patients,  and  more 
digestible,  possibly  by  stimulating  the  pancreas. 

2.  ACTION  IN  THE  BLOOD,  AND  SPECIFIC  ACTION  AND  USES. 

Ether  is  absorbed  into  the  blood  with  remarkable  rapidity, 
and  probably  acts  here  like  Chloroform. 

The  specific  action  of  Ether  and  its  employment  as  an 
ansesthetic  so  closely  agree  with  those  of  Chloroform,  that  the 
reader  is  referred  to  their  description  under  the  latter  drug. 
Only  the  important  differences  between  the  two  substances 
require  to  be  mentioned  here.    These  are  : 

1.  Ether  must  be  administered  nearly  pure,  say  70  per 
cent,  of  the  vapour  with  30  per  cent,  of  air ;  whilst  but  3  to  4 
per  cent,  of  Chloroform  is  given,  with  97  or  96  per  cent,  of  air. 

2.  With  Ether  the  stage  of  stimulation  is  more  protracted  ; 
there  is  more  struggling;  and  the  stage  of  anaesthesia  is  shorter 
and  the  degree  less  profound.  Ether  is  therefore  said  to  be 
safer,  but  less  convenient,  than  Chloroform. 

3.  Ether  depresses  the  heart  and  vessels  less  than  Chloro- 
form, the  heart  continuing  to  beat  after  respiration  has  been 
arrested  by  an  excessive  dose.  The  respiratory  centre  is  also 
less  depressed.  For  these  reasons,  also,  Ether  is  called  a  safe 
anaesthetic. 

4.  Ether  has  a  much  less  pleasant  smell  than  Chloroform. 
In  choosing  between  Ether  and  Chloroform,  preference 

must  be  given  to  the  safer  anaesthetic,  and  the  use  of  Ether 
has  accordingly  been  much  revived  the  last  few  years.  Under 
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certain  circumstances  Chloroform  is  preferable,  as  in  operations 
about  the  mouth,  Ether  causing  a  profuse  secretion  of  ropy- 
mucus  ;  in  operations  where  a  light  or  cautery  might  come 
into  contact  with  the  Ether  vapour  and  cause  an  explosion  ;  in 
operations  which  must  be  hastily  undertaken  and  completed ; 
and  in  pai'tuiition,  where  profound  anaesthesia  is  unnecessary. 
Infants  bear  Chloroform  better,  and  their  delicate  respiratory 
passages  are  less  irritated  by  it  than  by  the  pungent  vapour  of 
Ether. 

Given  by  the  mouth  in  small  doses,  Ether  increases  the 
activity  of  the  circulation  and  nervous  system  ;  in  part,  as  we 
have  seen,  by  reflex  action  from  the  gastric  wall,  in  part  speci- 
fically ;  and  is  used  as  a  powerful  and  rapidly  diffusible  stimu- 
lant and  antispasmodic.  As  the  Spirit,  as  Hoffman's  Ano- 
dyne, or  hypodermically,  it  is  given  in  cardiac  failure,  angina 
pectoris,  palpitation,  and  depression,  being  even  more  rapid  in 
its  effects  than  Alcohol,  but  more  evanescent  and  of  course 
less  available  in  emergencies.  Its  antispasmodic  powers  make 
it  useful  in  hysterical  and  epileptic  threatenings  ;  and  in  spas- 
modic cough  and  asthma  it  is  one  of  the  most  valuable  remedies 
during  the  seizure. 

3.  REMOTE  LOCAL  ACTION  AND  USES. 

Ether  is  excreted  like  Chloroform,  and  to  a  certain  extent 
increases  all  the  secretions,  but  is  not  employed  with  this  end 
in  view.  It  is  believed  by  some  to  diminish  the  liability  to 
gall  stones,  or  actually  to  dissolve  concretions  ah-eady  formed. 

Nitrous  Oxide  Oas.— NgO.  "  Laughing  Gas."  [Not 
official.)  Although  not  a  Carbon  compound.  Nitrous  Oxide 
Gas  will  be  discussed  here,  being  closely  aUied  therapeutically 
to  Ether  and  Chloroform. 

Source. — Made  by  heating  Nitrate  of  Ammonium  to  350^  or 
450^  Fahr.,  and  washing  the  gas.    NH4NO3  =  N2O  +  2H2O. 

Characters. — A  colourless  inodorous  gas.  It  is  provided 
for  use  condensed  into  a  liquid,  in  strong  iron  bottles,  whence 
it  is  allowed  to  escape  into  a  caoutchouc  bag. 


ACTION  AND  USES. 
1.  ACTION  ON  THE  BLOOD  AND  ITS  USES. 

Nitrous  Oxide  Gas,  administered  from  an  inhaler,  rapidly 
enters  the  circulation ;  is  absorbed  by  the  plasma ;  converts 
the  arterial  into  venous  blood,  in  the  course  of  about  sixty 
seconds;  and  thus  produces  partial  asphyxia.    It  does  so 
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apparently  by  diminishing  the  amount  of  oxygen  in  combination 
with  the  red  corpuscles,  without  itself  uniting  with  the  haemo- 
globin, like  CO  and  NO  ;  in  this  respect  it  is  an  "  indifferent  " 
gas,  like  N  and  H,  simply  taking  the  place  of  the  oxygen,  if 
this  be  completely  excluded  at  the  same  time,  and  exerting  of 
itself  no  poisonous  action  upon  the  corpuscles.  It  must,  there- 
fore, be  given  pure,  i.e.  without  any  admixture  of  air.  The 
effect  of  the  incipient  asphyxia,  and  the  use  to  which  it  may  be 
turned,  will  be  described  in  the  next  section. 

2.   SPECIFIC  ACTION  AND  USES. 

Nitrous  Oxide  Gas  not  only  renders  the  blood  venous,  but 
simultaneously  enters  the  nervous  centres,  upon  which  it  acts, 
first  as  a  stimulant,  and  speedily  as  an  anaesthetic.  Thus  the 
gas  produces  a  series  of  phenomena  which  can  be  resolved  into 
the  parallel  effects  of  venosity  of  the  blood  or  asphyxia,  and  a 
specific  influence  on  the  nerve  cells  of  the  convolutions.  After 
a  few  seconds'  excitement,  the  subject  of  anaesthesia  by  Nitrous 
Oxide  begins  to  breathe  laboriously ;  the  mind  becomes  rapidly 
obscured ;  and,  by  the  end  of  sixty  seconds  or  more,  conscious- 
ness is  lost,  the  face  becomes  somewhat  livid,  respiration  be- 
comes stertorous,  the  pulse  feeble  at  the  wrist,  and  muscular 
twitchings  occur.  If  the  inhalation  be  now  interrupted,  perfect 
recovery  of  consciousness  and  of  natural  breathing  occurs  in 
thirty  to  sixty  seconds,  with  disappearance  of  all  the  urgent 
symptoms.  It  is  clear  that  asphyxia  is  carried  into  the  second 
stage,  that  of  respiratory  excitement,  but  not  beyond,  neither 
the  movements  of  the  chest  nor  the  action  of  the  heart  being 
arrested.  But  even  if  these  imtoward  results  should  occur, 
resuscitation  is  easy  by  means  of  artificial  respiration ;  it  is  said 
even  after  five  minutes  in  the  case  of  rabbits. 

Nitrous  Oxide  Gas  is  extensively  used  to  produce  anfes- 
thesia  during  operations  lasting  but  one  minute  or  less,  and 
especially  by  dental  sui-geons  during  the  extraction  of  teeth, 
destruction  of  the  nerve,  etc.  It  must  always  be  given  pure, 
by  the  arrangement  above  described  in  the  hands  of  a  skilled 
anaesthetist.  The  moment  for  operating  is  best  indicated  by 
stertorous  breathing  and  twitching  of  the  muscles.  Persons 
with  diseased  vessels,  such  as  the  subjects  of  chronic  Bright's 
disease,  ought  not  to  take  this  ansBsthetic,  which  produces  (like 
all  asphyxiating  agents)  a  great  and  sudden  rise  of  the  arterial 
pressure,  liable  to  cause  rupture  within  the  brain. 

I>icli1ori<1c  of  Ftliidene.    {Xot  official.) 
Source. — Obtained  in  the  manufacture  of  Chloral. 
Characters.— A  colourless  volatile  liquid,  with  the  odour 
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and  taste  of  chloroform.  Sp.  gr.  1-20.  Eeadily  soluble  in 
ether,  chloroform,  and  alcohol ;  with  difficulty  in  water. 


ACTION  AND  USES. 

Bichloride  of  Ethidene  is  a  general  anaesthetic,  supposed 
to  occupy  a  position  somewhat  between  Ether  and  Chloroform, 
but  depressing  the  heart  even  more  than  the  latter.  About 
4  fl.dr.  in  the  form  of  vapour  are  required  for  an  adult.  It  may 
be  a  safe  ansesthetic  in  some  animals,  but,  like  all  its  allies,  has 
caused  death  in  man,  and  is  now  seldom  given. 

^thyl  Bromidum.  {Not  official.)  Bromide  of 
Ethyl.    Hydrobromic  Ether.  CaHgBr. 

Source. — Made  by  adding  Bromine  to  a  mixture  of  Phos- 
phorus and  Absolute  Alcohol,  and  distilling.  SCaHgO  -\-  PBrs 
(bromide  of  phosphorus)  :=  SCgHgBr  -|-  H3PO3. 

Characters. — A  colourless  liquid  with  a  powerful  fragrant 
odour,  and  a  hot  sweetish  taste.  Verj'- volatile ;  sp.  gr.  1*42. 
Non-inflammable.  Readily  decomposes,  yielding  bromine. 
Freely  soluble  in  alcohol  and  ether ;  very  sparingly  in  water. 
Lose,  10  to  60  min. 


ACTION  AND  USES. 

Bromide  of  Ethyl  acts  as  an  anaesthetic  like  Chloroform 
and  Ether.  For  a  time  it  was  used  in  America  and  England, 
especially  in  short  painful  operations  and  in  ophthalmic  prac- 
tice, as  its  action  is  rapid  and  evanescent,  and  sickness  rare. 
More  than  one  death  during  or  after  its  administration  must 
account  for  its  loss  of  popularity.  It  is  also  used  as  an  anti- 
spasmodic in  convulsions,  and  as  a  local  anaesthetic. 

Bictilorido  of  Methylene.  {Not  official.)  Dichlo- 
romethane.    CH2CI2.  (CH2CI.CI). 

Source. — Obtained  from  Chloroform  by  the  action  of  nascent 
Hydrogen,  one  atom  of  which  replaces  one  atom  of  Chloriue  in 
the  Chloride  of  dichlor-methyl  (chloroform),  CHCl2,Cl. 

Characters. — A  colourless  volatile  liquid,  with  an  odour 
like  chloroform.  Sp.  gr.  1'344.  Soluble  in  water,  ether,  and 
alcohol. 


ACTION  AND  USES. 

Bichloride  of  Methylene  acts  as  a  general  anaesthetic  very 
much  like  Chloroform.    It  is  said,  however,  to  depress  the  heart 
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even  more  than  this  suhstance.  It  is  now  very  seldom  used  for 
purposes  of  general  surgery,  but  is  frequently  employed  in 
ovariotomy. 

Liquor  Sodii  Etliylatis.— Solution  of  Ethylate  of 
Sodium. 

Source. — Made  hy  dissolving  1  part  of  Metallic  Sodium  in 
20  parts  of  Ethylic  Alcohol. 

Characters. — A  colourless  syrupy  liquid,  becoming  brown 
by  keeping.  Sp.  gr.  0-867.  Contains  19  per  cent,  of  the  solid 
salt,  NaCaHgO. 


ACTION  AND  USES. 

Sodium  Ethylate  is  a  powerful  caustic,  used  to  destroy 
small  accessible  tumours,  such  as  naevi. 

Spiritus^  JEtheris  Nitrosi.  —  Spirit  of  Nitrous 
Ether.  A  spirituous  solution,  containing  nitrous  compounds, 
aldehyde,  acetic  ether,  acetic  acid,  and  other  substances. 

Source. — Made  by  distilling  a  mixture  of  Rectified  Spirit, 
Nitric  Acid,  Sulphuric  Acid,  and  Copper;  and  dissolving  the 
distillate  in  Spii'it.  Production  of  Ethyl-Nitrite :  C2H^0  + 
HNO3  +  H2SO4  +  Cu  =  C2H5NO2  (Ethyl-nitrite)  +  CUSO4 
+  2H2O.  Production  of  Aldehyde :  C^n^O  +  0  =  C2H4O 
(Aldehyde)  -f  H2O.    Production  of  Acetic  Ether  :  seepage  176. 

Characters. — Transparent  and  nearly  colourless,  with  a 
slight  tinge  of  yellow  ;  mobile  ;  of  an  apple-like  odour,  and  a 
sweetish  cooling  sharp  taste.  Slightly  acid.  Inflammable. 
Sp.  gr.  -840  to  '845.  Incompatibles. — Iodide  of  potassium,  sul- 
phate of  iron,  tincture  of  guaiacum,  gallic  and  tannic  acids. 
Emulsions  are  curdled  by  its  addition.  Impurity. — Excess  of 
acid ;  effervescing  much  with  NaHCOs.    Dose,  ^  to  2  fl.dr. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

In  the  stomach  Spirit  of  Nitrous  Ether  is  a  diffusible 
stimulant  and  carminative,  doubtless  from  the  amount  of 
alcohol  which  it  contains. 

2.  ACTION  ON  THE  BLOOD. 

The  Nitrite  of  Ethyl  appears  to  produce  the  same  effect  on 
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the  red  corpuscles  as  other  Nitrites,  especially  diminishing 
oxygenation.    See  Amyl  Nitris,  page  181 

3.  SPECIFIC  ACTION  AND  USES. 

Although  anjBsthetic  to  a  degree,  Sweet  Spirit  of  Mtre 
chiefly  acts  upon  the  circulation,  like  Amyl  Nitrite.  It  relaxes 
the  peripheral  vessels  and  accelerates  the  heart,  but  much  less 
quickly,  less  completely,  and  more  persistently  than  the  Amyl 
compound.  Thus  it  lowers  arterial  tension,  and  causes  the 
phenomena  described  at  page  181,  only  in  a  much  less  degree. 
By  relaxing  the  renal  vessels  it  is  diuretic,  the  water  being  in- 
creased ;  by  dilating  the  cutaneous  vessels,  as  well  as  by  stimu- 
lating perspiration,  it  increases  the  loss  of  heat  from  the  skin. 
Nitrous  Ether  is  chiefly  used  as  an  antipyretic  in  febrile  affec- 
tions, where  it  diminishes  the  heat  production  by  acting  on  the 
blood,  and  increases  the  loss  of  heat  through  the  skin  and 
kidneys.  As  a  diuretic  it  is  useful  when  a  free  watery  flow  is 
desired,  to  wash  out  the  tubules  and  passages  and  relax  spasm 
in  the  renal  vessels,  as  in  some  cases  of  Bright's  disease  with 
increased  arterial  tension.  Probably  for  the  same  reason  it 
fails  as  a  diuretic  in  cardiac  dropsy,  where  the  veins  demand 
relief,  and  the  arterial  pressure  is  already  too  low.  Being  a 
dilator  of  the  renal  vessels,  it  must  not  be  used  in  acute  inflam- 
matory states  of  the  kidney.  Spirit  of  Nitrous  Ether  may 
also  relieve  angina  pectoris,  and  cardiac  pain  dependent  on  a 
failing  and  dilating  heart  in  chronic  Bright's  disease.  Like 
other  Nitrites,  it  has  benefited  some  cases  of  dysmenorrhcjea 
and  of  asthma. 

Aldehyde,  one  of  the  constituents  of  Spiritus  ^theris 
Nitrosi,  and  a  colourless  mobile  liquid  with  an  acrid  suffocating 
odour,  has  a  powerfully  stimulant  action  on  the  cerebrum,  fol- 
lowed by  anaesthesia  with  respiratory  depression. 

4.  REMOTE  LOCAL  ACTION. 

Sweet  Spirit  of  Nitre  or  its  constituents  are  chiefly  ex- 
creted by  the  kidneys  and  lungs.  Its  diuretic  influence  has 
just  been  described. 

Paraldehyde.— (iVbiJ  o^f^m/.)  CgHigO,.  A  polymeric 
:  modification  of  Aldehyde. 

iWc^.— Made  by  treating  Aldehyde  with  Sulphuric  or 
.  Nitnc  Acid. 

TP  1.  ^^^'^'^^^^^^■—^  colourless  liquid,  becoming  solid  below  50^ 
11  Fahr.  Odour  and  taste  disagreeable,  like  Aldehyde.  Soluhility 
1  m  10  of  water.    Lose,  30  to  60  min.  in  water  with  syrup 
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ACTION  AND  USES. 

Paraldehyde  is  a  pure  hypnotic,  like  Chloral,  hut  is  helieved 
to  produce  less  depression  of  the  heart  than  this  drug,  and 
therefore  to  be  safer  in  the  insomnia  of  cardiac  disease.  Cus- 
tom, unfortunately,  is  readily  established. 

Urethan.— (iVo^  official.)  Carbamic  Ether.  C3H7NO2 
or  C2Hg,NH2C02.  —  White  inodorous  crystals,  with  a  plea- 
sant taste  like  nitre ;  readily  soluble  in  water.  Dose,  4  to  8 
gr.  repeated ;  or  15  gr.  at  once. 


ACTION  AND  USES. 

Urethan  has  been  recently  introduced  as  a  hjrpnotic,  said 
to  be  less  depressing  to  the  circulation  than  Chloral,  a  respira- 
tory stimulant,  and  more  pleasant  and  active  than  Paraldehyde. 
It  is  excreted  in  the  urine  as  urea. 

^ther  Aceticus.— Acetic  Ether.    Acetate  of  Ethyl. 

Source. — Made  by  (1)  distilling  Rectified  Spirit  with  Acetate 
of  Sodium  and  Sulphuric  Acid ;  (2)  digesting  with  dried  Car- 
bonate of  Potassium ;  separating  the  ethereal  liquid,  and 
again  distilling.  C2H5,HO  +  NaCaHgOa  +  H2SO4  =  C2H5,  C3 
H3O2  +  NaHS04  +  H2O. 

Characters. — A  colourless  liquid,  with  an  agreeable  ethereal, 
somewhat  acetous  odour,  and  refreshing  taste.  Sp.  gr.  about 
0-900.  Neutral.  Boils  at  166^  Fahr.  Soluble  freely  in  spirit 
and  ether,  and  in  about  10  parts  of  water.    Dose,  20  to  60  min. 

Acetic  Ether  is  used  in  making  Liquor  Epispasticus. 


ACTION  AND  USES. 

Acetic  Ether  is  a  stimulant  and  antispasmodic,  much  like 
Ether  itself,  but  forms  more  agreeable  combinations  with  other 
carminatives  on  account  of  its  pleasant  odour  and  taste. 

Chloral  Hydras.— Hydrate  of  Chloral.  C2TICI3O, 

Source. — Made  from  Chloral,  an  oily  liquid,  by  the  addition 
of  Water.  Chloral  C2HCI3O  is  itself  made  by  saturating  Anhy- 
drous Alcohol  with  dry  Chlorine  Gas,  and  purifying. 

Characters. — Colourless  crystals,  with  a  peculiar  pungent 
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«ffreeable  odour,  and  a  pungent,  rather  bitter  taste.  Eeadily 
fused  by  gentle  heat,  recrystallising  on  cooling  to  120 botu^ 
bility  :  very  freely  in  distilled  water,  rectified  spirit,  and  ether ; 
1  in  4  of  chloroform.  Forms  a  fluid  when  rubbed  with  an  equal 
weight  of  camphor.  Incompatibles.—AU  alkalies,  which  decom- 
pose it.  {See  below.)  Impurities.—  Hydrochloric  acid,  detected 
by  test  paper ;  oily  substances,  colouring  sulphuric  acid  when 
the  Chloral  is  dissolved  in  chloroform.    Dose,  5  to  30  gr. 

Preparation. 

Syrupus  Chloral.— 10  gr.in  1  fl.dr.  Dose,  J  to  2  fl.dr. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

I!xternaUi/,—A^l^]ie^  in  weak  solution  (5  gr.  to  1  fl.  ounce 
of  water),  Chloral  Hydrate  is  antiseptic ;  concentrated  solu- 
tions are  irritant,  causing  vesication,  possibly  troublesome 
sores.  In  this  form  it  is  but  little  used  externally.  The  com- 
pound with  Camphor  is  a  valuable  anodyne. 

Internally. — The  Chloral  and  Camphor  compound  quickly 
relieves  some  kinds  of  toothache.  In  the  stomach  Chloral  is 
irritant  unless  freely  diluted.  It  has  no  specially  sedative 
effect  on  the  stomach  or  bowels  like  Opium. 

2.  ACTION  IN  THE  BLOOD. 

Chloral  enters  the  blood  as  such,  and  probably  leaves  it 
for  the  tissues  without  decomposition,  although  Liebreich,  who 
introduced  it  into  the  materia  medica,  contended  that  it  is 
broken  up  into  chloroform  and  formic  acid  in  the  presence 
of  the  sodium  salts  of  the  plasma :  C2HCI3O  i-  NaHO^rCHClg 
4-  NaCHOg.    The  blood  undergoes  no  appreciable  change. 

3.  SPECIFIC  ACTION  AND  USES. 

The  action  of  Chloral  upon  the  system  so  nearly  resembles 
that  of  Chloroform,  and  the  chemical  relations  of  the  two  sub- 
stances are  so  close,  that  Liebreich's  theory  is  at  first  sight 
extremely  plausible.  Chloral  chiefly  affects  the  nervous 
system,  although  one  of  the  principal  dangers  connected  with 
its  use  depends  on  its  direct  action  on  the  heart.  Given  in 
moderate  doses  (20  to  30  gr.),  Hydrate  of  Chloral,  after  a  very 
brief  period  of  excitement,  quickly  induces  drowsiness,  followed 
by  several  hours'  sound  sleep,  natural  in  its  character  and 
refreshing  in  its  effect ;  as  a  rule,  without  consequent  confusion, 
headache,  or  drowsiness  in  healthy  individuals.  Larger  dosea 
M— 8 
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produce  deeper  and  more  prolonged  sleep,  and  an  appearance 
of  narcosis,  the  subject  being  difficult  to  rouse  even  by  sharp 
stimulation.  Thus  far  Chloral  manifestly  acts  upon  the  convo- 
lutions, either  directly  or  through  the  cerebral  circulation,  or 
both  ;  and  is  a  pure  and  powerful  hypnotic.  The  larger  doses, 
however,  enable  us  to  appreciate  its  action,  like  that  of  Chloro- 
form, on  the  lower  nervous  centres.  The  motor  centres  aie 
depressed,  whence  diminished  reflex  excitability  and  relaxa- 
tion of  the  muscles.  The  three  great  medullary  centres  are 
decidedly  depressed :  respiration  becomes  slow,  irregular,  and 
shallow ;  the  heart  is  weakened  (but  chiefly  in  another  manner, 
as  we  shall  presently  find) ;  and  the  vaso-motor  centre  is 
lowered  in  activity,  so  that  the  vessels  dilate  generally.  The 
peripheral  sensory  nerves  are  not  specially  affected.  Neither 
are  the  motor  nerves,  nor  the  muscles,  directly  depressed. 

Upon  these  several  effects  of  Chloral  depend  at  once  its 
value  medicinally,  and  the  drawbacks  or  even  dangers  which 
occasionally  attend  its  employment.  It  is  the  most  rapid,  and 
probably  the  most  powerfiil,  whilst  the  most  pure  of  all  the 
hypnotics,  Opium  not  excepted.  It  is  therefore  extensively 
used  to  produce  sleep  and  soothe  the  cerebral  hemispheres  in 
conditions  of  excitement ;  in  insomnia  from  o ver-woi'k,  distress, 
maniacal  excitement,  or  despondency ;  and  in  the  early  stages 
of  fevers  or  febrile  diseases,  whilst  the  heart  is  still  strong.  It 
is  especially  valuable  in  delirium  tremens.  In  the  sleeplessness 
which  attends  or  is  caused  by  peripheral  pain.  Chloral  fails,  for 
an  obvious  reason ;  or  if  sleep  be  secured  by  a  powerful  dose, 
the  patient  wakes  to  suffering  as  before.  It  is  totally  unfitted 
to  relieve  the  severe  pain  of  neuTcilgia. 

Chloral  has  also  been  given  in  the  delirium  of  the  more 
advanced  stages  of  fevers ;  to  relieve  the  distress,  dyspncea, 
and  insomnia  of  cardiac  and  renal  disease  ;  and  in  the  cough, 
spasm,  and  breathlessness  attending  phthisis,  bronchitis,  and 
other  respiratory  affections.  The  dangers  of  the  drug  in  these 
conditions  have  been  shown  by  the  fatal  results  which  have 
followed  its  employment;  and  the  cause  of  them  is  obvious. 
Besides  its  depressing  effect  on  the  medulla.  Chloral  in  full 
doses  acts  as  an  intrinsic  cardiac  poison,  slowing  and  enfeebling 
the  heart  by  diminishing  the  irritability  of  its  ganglia,  and 
finally  arresting  it  in  ventricular  diastole.  At  the  same  time 
the  blood  pressure  falls  by  peripheral  paralysis  of  the  vcss(>l 
walls,  as  well  as  from  the  interference  with  the  vaso-motor 
centre,  the  heart,  and  the  respiration,  already  described  ;  so 
that  altogether  the  circulation  tends  to  become  arrested.  Thus 
the  relief  to  be  obtained  from  Chloral  in  the  delirium  of  fever 
where  the  heart  is  threatening  to  fail,  and  in  organic  disease  of 
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the  heart,  lungs,  or  kidneys,  is  but  temporary  and  purchased 
at  serious  cost ;  for  these  purposes  the  drug  cannot  be  re- 
commended. 

The  action  of  Chloral  in  reducing  the  excitability  of  the 
grey  matter  of  the  cord  and  higher  motor  ganglia,  has  sug- 
gested its  use  in  tetanus,  strychnine  poisoning,  puerperal  con- 
vulsions, hydrophobia,  sea-sickness,  and  whooping  cough.  It 
has  also  been  given  in  some  cases  of  chorea,  but  here  really 
as  a  hypnotic. 

The  exact  effect  of  Chloral  on  metabolism  is  unknown.  It 
reduces  temperature,  chiefly  by  increased  loss  of  heat  from  the 
dilated  peripheral  vessels,  but  also  by  diminishing  the  produc- 
tion in  the  weakened  muscles,  etc.  It  may  therefore  be  given 
with  advantage  as  an  antipyretic  hj^pnotic  at  the  commence- 
ment of  fevers  in  strong  subjects,  its  depressant  action  on  the 
heart  being  carefully  watched.  It  has  been  highly  recom- 
mended in  cholera. 

4.  REMOTE  LOCAL  ACTION. 

Chloral  is  excreted  by  the  kidneys  partly  unchanged,  but 
chiefly  as  urochloral  acid,  CgHnClsO^,  producing  slight  diuresis. 
Probably  part  escapes  by  the  skin  also,  as  a  variety  of  eruptions 
may  attend  its  prolonged  use. 

5.  ADVANTAGES  AND  DISADVANTAGES  OF  CHLORAL;  CAUTIONS; 

CONTRA-INDICATIONS. 

It  wiU  be  well  to  state  here  succinctly  the  advantages  and 
disadvantages  of  Chloral  as  compared  with  Morphine  (Opium). 
Chloral  has  the  following  advantages:  It  acts  quickly  as  a 
hypnotic,  even  more  quickly  than  Morphine  subcutaneously  ; 
and  more  certainly,  even  when  Morphine  has  failed.  After- 
eifects,  such  as  headache,  depression,  and  sickness  are  less 
common  from  Chloral.  It  does  not  derange  the  stomach,  if 
freely  diluted  ;  nor  cause  constipation,  even  when  given  for  a 
long  time.  It  is  more  safely  given,  in  proper  doses,  to  cliildren. 

On  the  other  hand,  Chloral  has  these  disadvantages :  It 
does  not  relieve  pain,  and  is  thus  greatly  inferior  to  Opium  in 
most  cases  as  a  hypnotic,  and  useless  as  an  anodyne.  It  does 
not,  like  Opium,  satisfactorily  prevent  or  relieve  distress,  reflex 
dyspncfia,  and  cough  due  to  heart  and  lung  disease.  Chloral 
causes  excitement  instead  of  quiet  in  many  cases  of  mania 
hysteria,  and  confirmed  alcoholism.  ' 

Chloral  must  be  given  in  relatively  small  doses  to  children 
and  delicate  persons ;  and  very  rarely,  as  we  have  seen,  to  the 
Subjects  of  organic  disease  of  the  heart,  lungs,  and  kidneys  or 
patients  suffering  fiiom  gout.    If  it  excite  instead  of  soothing 
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the  insane  or  the  confirmed  drunkard,  it  should  not  be  per- 
severed with ;  nor  if  it  increase  instead  of  relieving  sleepless- 
ness in  certain  individuals,  as  it  does  occasionally,  apparently 
from  idiosyncrasy.  Lastly,  Chloral  must  be  prescribed  with 
great  hesitation  to  persons  who  suffer  from  constitutional 
debility  of  the  nervous  system,  expressing  itself  in  hysteria, 
despondency,  excitability,  and  innumerable  other  forms.  Such 
subjects  very  readily  acquire  the  "  Chloral  habit "  ;  that  is,  they 
consume  on  their  own  account  regular  and  ever-increasing 
quantities  of  Chloral,  until  the  nervous  system  and  general 
nutrition  fail,  the  mind  is  demoralised,  and  the  victims  ulti- 
mately perish  like  the  drunkard  and  the  opium  eater, 

Butyl-Chloral  Hydras.  —  Hydrate  of  Butyl- 
Chloral.    Croton-Chloral.  C4HgCl30,H20. 

Source. — Made  from  Butyl-Chloral  by  the  addition  of 
Water.  Butyl-Chloral,  C4H5CI3O,  is  itself  made  by  passing  dry 
chlorine  gas  through  aldehyde  ;  and  separated  by  fractional 
distillation. 

Characters. — Pearly-white  crystalline  scales,  with  a  pun- 
gent (not  acid)  odour,  somewhat  like  that  of  Chloral  Hydrate  ; 
and  an  acrid  nauseous  taste.  Solubility,  1  in  50  of  water; 
freely  in  spirit ;  1  in  1  of  glycerine.  Incompatibles. — As  of 
Chloral  Hydrate.    Dose,  5  to  15  gr. 


ACTION  AND  USES. 

In  every  important  respect  the  action  of  Butyl- Chloral  is 
nearly  allied  to  that  of  Chloral,  and  it  will  therefore  suffice  to 
indicate  the  points  wherein  the  two  drugs  differ. 

Butyl-Chloral  as  a  hypnotic  is  less  rapid,  less  certain,  and 
less  powerful  than  the  other,  which  is  generally  to  be  pre- 
ferred for  this  purpose.  It  is  believed  that  Butyl-Chloral  is 
less  depressant  to  the  heart,  and  therefore  that  it  may  be  given 
in  insomnia  with  cardiac  weakness  where  Chloral  would  be 
inadmissible.  We  must  accept  this  recommendation  with 
great  caution.  The  most  important  effect  of  Butyl-Chloml, 
peculiar  to  itself,  is  ansesbhesia  of  the  region  of  the  trigeminus, 
that  is,  of  the  face  and  part  of  the  scalp,  preceding  the  hypno- 
tism. The  drug  relieves  some  cases  of  tiC'douloureux  and  facial 
neuralgia  very  quickly  ;  in  some  cases  it  fails.  It  has  boon 
given  in  other  forms  of  pain  in  the  face,  such  as  toothache 
(locally) ;  in  neuralgl«  of  the  limbs ;  and  in  painful  menstrua- 
tion. 
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Aniyl  IVitris.— Nitrite  of  Amyl.  C5H11NO2.  AHquid 
consisting-  chiefly  of  Nitrite  of  Amyl. 

Produced  by  distilling  Nitric  Acid  with  Amylic 
Alcohol  and  Sulphuric  Acid  and  Copper;  and  purifying  the 
product  with  Caustic  Soda,  Carbonate  of  Potassium,  and 
fractional  distillation.  HNO3  +  H,S04  +  Cu  +  C^HjiHO  = 
C5HnN02  +  CUSO4  +  2H2O. 

Characters. — An  ethereal  liquid,  of  a  yellowish  colour,  and 
peculiar  pine-apple  odour.  Sp.  gr.  0-880.  Volatilises  between 
262°  and  270*^  Fahr.  Sohihility,  readily  in  rectified  spirit, 
ether,  and  chloroform  ;  insoluble  in  water.  Impurities. — Free 
acid  and  nitrate  of  amyl. 

Dose. — 2  to  5  min.,  used  with  caution  as  inhalation  from 
a  crushed  capsule ;  or  J  to  1  min.  internally,  dissolved  in  recti- 
fied spirit,  1  to  12. 

ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Applied  directly  to  peripheral  nerves,  Nitrite  of  Amyl 
depresses  or  paralyses  them.  It  is  never  so  employed  in  man. 
Ititernally,  the  drug  is  seldom  given  by  the  mouth,  except  in 
cholera. 

2.  ACTION  ON  THE  BLOOD. 

Nitrite  of  Amyl  is  usually  administered  by  inhalation,  a 
few  drops  being  kept  ready  for  use  in  a  glass  capsule  (enveloped 
in  cotton  wool),  which  may  be  broken  between  the  fingers  and 
thumb  when  required.  The  vapour  instantly  enters  the  circu- 
lation through  the  lungs,  converts  a  certain  amount  of  haemo- 
globin into  methsemoglobin,  and  thus  interferes  with  the 
oxygenating  function  of  the  red  corpuscles ;  the  amount  of 
oxygen  absorbed  (in  animals)  being  quickly  lowered,  as  well 
as  the  excretion  of  carbonic  acid.  The  blood  of  animals  killed 
by  Nitrite  of  Amyl  is  of  a  chocolate  colour ;  but  the  effect  of 
an  ordinary  inhalation  in  man  is  very  transitory. 

3.   SPECIFIC  ACTION  AND  USES. 

Nitrite  of  Amyl  almost  instantaneously  reaches  the  tissues 
(where  the  nitrous  acid  is  possibly  liberated),  and  produces 
striking  phenomena.  Two  to  five  drops,  inhaled  as  directed, 
immediately  produce  a  sense  of  fulness  and  throbbing  in  the 
head;  visible  pulsation  of  the  carotids;  flushing  of  the  face, 
nock,  and  trunk ;  increased  frequency  and  force  (that  is, 
palpitation)  of  the  heart ;  tingling  over  the  surface  generally  • 
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dilatation  of  the  pupils,  and  disturbances  of  vision ;  giddiness 
and  unsteady  gait ;  restlessness  and  anxiety  of  mind.  These 
symptoms  quickly  disappear,  possibly  leaving  slight  headache. 
Larger  doses  aggravate  all  the  phenomena,  but  never  produce 
unconsciousness ;  mental  confusion,  intense  bodily  depression, 
coldness  of  the  extremities,  and  sweats  being  the  result,  fol- 
lowed by  severe  headache,  which  may  last  for  hours.  Very 
rarely  convulsions  occur  in  man  as  in  some  of  the  lower  animals. 

The  specific  action  of  Nitrite  of  Amyl  proves,  on  analysis, 
to  be  almost  confined  to  the  circulator}^  system,  the  other  parts 
being  chiefly  involved  secondarily.  Two  distinct  effects  are 
produced  on  the  circulation.  The  peripheral  vessels  are 
dilated,  by  relaxation  of  their  muscular  coat ;  the  heart  is 
greatly  accelerated,  with  but  little,  if  any,  increase  of  its 
force.  Some  authorities  hold  that  the  cardiac  acceleration  is 
due  to  depression  of  the  cardiac  centre,  consequent  on  the  fall 
of  pressure ;  others  to  depression  of  the  vagus  in  the  heart. 
Some  refer  the  vascular  relaxation  to  the  action  of  the  Nitrite 
on  the  vasor  centre  in  the  medulla,  others  to  its  action  on  the 
vaso-motor  nerves  and  musciilar  walls.  Be  this  as  it  may,  the 
fact  remains  that  the  blood  pressure  falls  to  a  remarkable 
degree,  that  is,  the  resistance  to  the  discharge  of  the  left  ven- 
tricle is  correspondingly  diminished ;  whilst  this  discharge  is 
accomplished  much  more  frequently  within  a  given  time.  In 
other  words,  the  left  ventricle,  under  the  influence  of  Nitrite 
of  Amyl,  has  at  once  less  work  to  accomplish,  and  more  force 
wherewith  to  accomplish  it ;  that  is,  is  greatly  relieved.  These 
considerations  led  Dr.  Lauder  Brunton  to  employ  the  drug  in 
those  cases  of  the  complex  class  of  disease  known  as  angina 
pectoris,  in  which  agonising  pain  in  the  breast  and  neighbour- 
hood is  due  to  distension  of  the  left  ventricle,  from  its  inability 
to  empty  itself  against  the  pressure  in  the  aorta,  and  in  which 
fatal  paralysis  of  the  heart,  or  rupture  of  its  walls,  is  the  result 
of  the  unequal  effort.  Clinical  experience  has  fully  confirmed 
the  value  of  Amyl  Nitrite,  in  cases  where  spasm  of  the  arteries 
is  damming  the  blood  back  upon  the  ventricle,  the  channels 
being  instantly  opened  and  the  ventricle  rapidly  emptied  by 
the  double  effect  of  the  drug.  The  pain  of  aneurysm  of 
the  aorta  and  various  forms  of  cardiac  disease  and  disorder, 
especially  those  dependent  on  high  arterial  pressiire,  as  in 
Bright's  disease,  can  often  be  relieved  by  Amyl  Nitrite,  but 
caution  must  be  exercised  in  the  first  trial.  Threatening  death 
from  cardiac  paralysis  in  chloroform  ana3sthesia,  and  sea-sick- 
ness in  which  the  blood  pressure  is  greatly  disturbed,  are  some- 
times successfully  treated  with  Nitrite  of  Amyl.  Some  cases 
of  epilepsy,  accompanied  by  spasm  of  the  cerebral  vessels  and 
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facial  pallor,  and  of  megrim  or  sick  headache,  due  to  similar 
spasm  in  the  trigeminal  area,  are  also  benefited  by  this  drug. 

The  reflex  irritability  of  the  cord  is  reduced  (in  animals) 
by  Nitrite  of  Amyl,  which  has  therefore  been  proposed  as  a 
remedy  in  poisoning  by  strychnine.  Neither  the  peripheral 
nerves  nor  the  muscles  are  affected  when  it  is  given  through 
the  blood.  Eespiration  is  disturbed,  apparently  by  the  altera- 
tion of  the  haemoglobin  and  circulation,  not  through  the 
nervous  system.  The  Nitrite  sometimes  affords  immediate 
relief  in  asthma,  but  the  dyspnoea  may  as  quickly  return.  The 
body  temperature  falls,  from  obvious  causes. 

4.  REMOTE  LOCAL  ACTION. 

Nitrite  of  Amyl  probably  escapes  from  the  body  by  the 
urine,  which  is  increased  in  amount  and  in  acidity,  and  may 
contain  sugar.  These  effects  are  probably  due  to  local  dis- 
turbances of  the  circulation  in  the  kidneys  and  liver  respec- 
tively. The  drug  has  been  given  to  increase  the  elimination 
of  uric  acid  in  gout,  and  to  acidulate  the  urine  in  phosphaturia. 

Nitroglycerilltlin.— Nitroglycerine.  C3H5(N03)3. 

Source. — Made  by  dropping  Glycerine  into  a  mixture  of 
Sulphuric  and  Nitric  Acids,  kept  cool  by  ice;  separating  by 
pouring  the  product  into  water ;  washing  ;  and  evaporating  to 
a  proper  density. 

Characters. — A  colourless  oily  liquid,  odourless,  with  a 
sweet  pungent  taste.  Sp.  gr.  1  '60.  Slightly  soluble  in  water ; 
freely  in  fats,  oil,  alcohol,  and  ether.  Highly  explosive ;  and, 
when  mixed  with  porous  silica,  constitutes  dynamite.  A 
Nitrate  of  Glyceryl.  Dose,       to     gr.  Never  used  undiluted. 

Prepar'ation. 

TabellsB  Nitroglycerini.— Tablets  of  chocolate,  each 
weighing  two  and  a  half  grains,  and  containing  ^i^^ 
of  a  gr.  of  pure  Nitroglycerine.    Dose,  1  or  2  tablets. 


ACTION  AND  USES. 

This  substance  closely  resembles  in  its  physiological  action 
the  Nitrite  of  Amyl,  but  is  even  more  powerful,  and  its  effects 
more  persistent.  Its  activity  appears  to  be  due  to  nitrous  acid 
formed  by  its  decomposition  within  the  body.  Hay  ha  vino- 
shown  that  two-thirds  of  Nitroglycerine  become  reduced  to 
nitrous  acid  by  an  alkali,  forming  a  nitrite.  It  is  used  for  the 
same  class  of  cases  as  Amyl  Nitrite,  such  as  angina  pectoris, 
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chronic  heart  disease,  sea-sickness,  and  asthma  and  other  spas- 
modic disorders,  some  patients  being  more  benefited  by  the 
one  di'ug,  some  by  the  other.  Nitroglycerine  diminishes  the 
amount  of  albumen  in  some  cases  of  Bright' s  disease.  It  is 
absorbed  by  the  unbroken  skin. 

JEthyl  lodidum. — {Not  official.)  Iodide  of 
Ethyl.    Hydriodic  Ether.  CgHgl. 

Source. — Made  by  adding  Iodine  to  a  mixture  of  Alcohol 
and  Phosphorus,  distilling,  and  purifying.  5C2H5HO  +  PI5 
(iodide  of  phosphorus)  =  SCaHgl  -f  H3PO4  -f  HgO. 

Characters. — A  colourless  volatile  Hquid,  with  a  peculiar 
powerful  odour,  and  a  pungent  taste.  Sp.  gr.  1-94.  Non- 
inflammable.  Decomposed  by  light,  yielding  iodine.  Soluble 
in  alcohol  and  ether  ;  very  sparingly  soluble  in  water. 

Dose. — 5  to  20  min.,  inhaled  from  a  broken  capsule. 


ACTION  AND  USES. 

Iodide  of  Ethyl  acts  chiefly  by  virtue  of  its  Iodine  ele- 
ment, and  very  slightly  as  an  anaesthetic  Ethyl  compound.  It 
introduces  Iodine  very  rapidly  into  the  system,  and  has  been 
chiefly  used  to  stimulate  the  respiratory  passages,  and  thus  to 
act  as  an  antispasmodic  in  asthma  attended  by  scanty  or  tough 
secretion.    In  some  cases  it  gives  instant  relief. 

Acidum  Hydrocyaniciim  Hilutiim.  —  Di- 
luted Hydrocyanic  Acid.  "Prussic  Acid."  Hydro- 
cyanic Acid,  HON,  dissolved  in  water,  and  constitu- 
ting 2  per  cent,  by  weight  of  the  solution. 

Source.  —Made  by  distilling  aqueous  solutions  of  Ferro- 
cyanide  of  Potassium  and  Sulphuric  Acid;  and  diluting  the 
product  with  Water  to  the  definite  strength,  as  tested  volu- 
metrically  with  nitrate  of  silver.  2K4re(CN)g -f  3H2S04  = 
6HCN  +  Fe2K2(CN)6  +  3K2SO4. 

Characters. — A  colourless  liquid,  with  a  peculiar  penetra- 
ting odour.  Sp.gr.  0-997.  Faintly  acid.  Treated  in  succes- 
sion with  liquor  potassae,  solution  of  ferrous  and  of  ferric  sul- 
phates ;  heated;  and  acidulated  with  HCl,  it  gives  a  green- 
coloured  fluid,  depositing  Prussian  blue.  Treated  with  NH4HS, 
and  ferric  chloride  added  after  evaporation  to  dryness,  it  gives 
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a  deep  blood-red  colour.  Incompatihles.—^'dXi^  of  silver,  copper, 
iron ;  red  oxide  of  mercury,  and  sulphides.  Impurities.— '^^A- 
phuric  and  hydrochloric  acids.    Dose^  2  to  8  min. 

Preparations. 

1.  Vapor  Acidi  Hydrocyanici.— 10  to  15  min.  in 
1  fl.dr.  of  cold  Water. 

2.  Tinctura  Chlorofonni  et  Morphinse.  —  |  min. 
in  10  min.  (1  vol.  in  16).    See  Chloroformtim,  page  161. 

Hydrocijanic  Acid  is  also  contained  in  Aqua  Lauro- 
cerasi.    See  also  Amygdala  Amara. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Applied  for  a  time  to  the  skin.  Diluted  Hydro- 
cyanic Acid  causes  numbness,  directly  depressing  the  sensory 
nerves.  It  is  used,  largely  diluted,  to  relieve  itching,  but  must 
not  be  employed  where  the  surface  is  raw  from  scratching,  as 
it  is  readily  absorbed  from  wounds. 

Internally,  it  produces  a  peculiar  mixed  sensation  on  the 
I  mouth  and  throat,  and  acts  as  a  sedative  to  the  nerves  of  the 
I  stomach.  It  is  in  common  use  to  relieve  gastric  pain  and 
I  arrest  vomiting  in  painful  dyspepsia,  ulcer,  and  reflex  or  other 
I  nervous  disorders  of  the  stomach,  e.g.  in  phthisis  and  pregnancy. 
I  The  specific  action  of  the  drug  on  the  medulla,  to  be  presently 
I  described,  doubtless  assists  its  local  effect  upon  the  gastric  nerves 
K  in  producing  these  results. 

■  2.  ACTION  ON  THE  BLOOD. 

I  Hydrocyanic  Acid  enters  the  blood  very  rapidly  from  all 

I  parts,  especially  the  lungs ;  and  in  poisonous  doses  produces  an 

■  important  change  on  the  red  corpuscles.  It  converts  the 
iH  blood  of  the  veins  first  into  a  bright  arterial  colour,  and 
^  then  into  a  deep  black,  the  former  change  arresting  the 

oxygenating  function  of  the  corpuscles,  the  latter  destroying 
them.  These  effects  of  Hydrocyanic  Acid  on  drawn  blood 
must  not  be  too  readily  supposed  to  occur  in  the  circulating 
fluid  within  the  body,  where  its  action  in  medicinal  doses  is 
chiefly  local  and  specific. 

3.  SPECIFIC  ACTION  AND  USES. 

Hydrocyanic  Acid  rapidly  enters  the  tissues,  and  acts 
chiefly  upon  the  nervous  structures.  Considerable  doses  cause 
giddiness,  faintness,  nausea,  a  constricted  feeling  in  the  chest, 
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headache,  mental  confusion,  disturhed  breathing,  slowing  of 
the  pulse,  and  muscular  debility.  Larger  doses  aggravate 
these  symptoms,  and  produce  great  dyspnoea  and  other  signs  of 
asphyxia ;  whilst  in  still  larger  quantity  it  is  familiar  as  one  of 
the  most  swift  and  deadly  of  poisons.  Analysis  proves  that 
this  drug,  whilst  depressing  all  nervous  tissues,  acts  first 
and  chiefly  upon  the  respiratory  centre,  which  is  briefly  excited 
and  then  depressed,  leading  to  weak  respirations  with  long 
pauses,  dyspnoea,  convulsions,  and  finally  death  by  asphyxia. 
Simultaneously,  the  afferent  branches  of  the  respiratory  nerves 
are  depressed,  especially  if  the  acid  be  inhaled;  and  reflex 
respiratory  acts  are  arrested.  The  vaso-motor  centre  is  tem- 
porarily stimulated,  and  the  blood  pressure  rises,  but  it  falls 
again  suddenly  and  greatly.  The  cardiac  centre  is  the  most 
resistant  of  the  three,  but  it  also  is  depressed,  so  that  the 
action  of  the  heart  becomes  less  frequent  and  powerful. 
Although  at  the  same  time  the  nervo-muscular  structures  of 
the  heart  are  depressed,  the  heart  continues  to  beat  in  animals 
poisoned  with  Prussic  Acid  after  the  respiration  and  other 
functions  have  ceased.  The  convolutions  are  depressed,  causing 
stupor,  ending  in  unconsciousness ;  but  this  effect  may  be 
secondary  to  the  disturbance  of  respiration.  The  cord  is  also 
lowered  in  activity.  The  peripheral  sensory  nerves  are  but 
little  affected  by  the  internal  use  of  the  drug,  compared  with 
its  effect  upon  them  locally.  The  motor  nerves  and  muscles  are 
depressed  by  repeated  small  doses  of  Diluted  Hydrocyanic  Acid, 
the  influence  extending  downwards. 

The  chief  specific  use  of  this  drug  is  to  allay  dry,  useless 
cough,  by  its  action  on  the  respiratory  centre  and  the  afferent 
nerves,  in  phthisis,  pertussis,  and  asthma.  In  phthisis  it  also 
checks  the  tendency  to  cough  and  vomit  induced  by  food.  As 
a  cardiac  sedative  it  is  employed  in  the  palpitation,  pain,  and 
distress  brought  on  by  dyspepsia,  where  again  it  fulfils  a  double 
indication.  Its  general  sedative  effect  on  the  nervous  system 
has  suggested  its  use  in  epilepsy,  chorea,  hysteria,  and  tetanus, 
but  with  very  doubtful  benefit. 

4.  REMOTE  LOCAL  ACTION. 

The  mode  of  excretion  of  Hydrocyanic  Acid  is  still  obscuD. 
Probably  it  escapes  in  part,  as  it  enters  in  part,  by  the  lungs ; 
and  some  of  it  is  supposed  to  be  thrown  out  as  formate  of 
ammonium. 


Ti-imethylamiii.— (^0^  official) 

An  ammonium  compound,  in   which  the  three 
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atoms  of  Hydrogen  are  replaced  bv  Methyl,  ]SrC3H9= 
N  (0113)3,  dissolved  in  water. 

Source— Ohi^inedi  from  herring  brine  by  distillation.  It 
is  also  contained  in  cod-liver  oil  and  in  various  plants. 

Characters.— Qoni^ins,  10  to  20  per  cent,  of  the  anunonium 
compound.  Colourless,  with  a  very  disagreeable  smell  and 
taste;  alkaline;  miscible  with  water.    Dose,  20  to  60  min. 


ACTION  AND  USES. 
Externally,  Trimethylamin  is  a  local  stimulant.  Internally ^ 
it  lowers  the  frequency  of  the  heart,  the  blood  pressure,  and 
the  temperature.    It  was  for  a  time  believed  to  be  specially 
valuable  ui  acute  rheumatism,  but  it  is  now  very  seldom  used. 

Acidiim  Carbolicum.  —  Carbolic  Acid. 
Phenic  Acid,  Phenol,  Phenyl  Alcohol.  CgHgHO. 

An  acid  obtained  from  coal-tar  oil  by  fractional 
distillation  and  subsequent  purification. 

Characters. — Acicular  crystals,  colourless  or  with  a  reddish 
tinge  ;  hygroscopic ;  with  a  tarry  odour  and  burning  taste. 
Becomes  and  remains  fluid  on  addition  of  5  to  10  per  cent,  of 
water  ;  melts  at  91-5°  Fahr.  to  an  oily  liquid.  Solubility,  1  in  12 
to  18  of  water  ;  1  in  If  olive  oil ;  freely  in  glycerine,  chloroform, 
ether,  and  alcohol,  and  in  volatile  oils.  Does  not  redden  blue 
litmus  paper.  Coagulates  albumen.  Neutral  solution  of  per- 
chloride  of  iron  strikes  a  deep  purple  colour,  and  bromine 
water  gives  a  white  precipitate,  with  a  cold  saturated  aqueous 
solution.  Solutions  of  Ammonia  and  of  Chlorinated  Soda  pro- 
duce a  deep  purple  coloration.  Impurity. — Aurin  (CJQH14O3), 
or  Rosolic  Acid  (CgoHigOa),  which  give  the  purplish-red  colour 
to  Carbolic  Acid  when  exposed,  by  absorption  of  carbonic  acid 
and  oxygen. 

Dose. — 1  to  3  gr. 

Preparations. 

1.  Acidum  Carbolicum  Liquefactum.  —  Carbolic 
Acid  liquefied  by  the  addition  of  10  per  cent,  of  Water. 

Characters. — A  colourless  or  very  slightly  reddish 
or  brownish  liquid  ;  having  the  taste  and  odour  of  Car- 
bolic Acid.  Sp.  gr.  1-064  to  1-067  at  60''  Fahr.  Dis- 
solves 18  to  26  per  cent,  of  water  at  60^  Fahr.,  yielding 
a  nearly  clear  solution, from  which  any  impurity  separates 
as  dark  oily  drops.    Dose,  1  to  4  min. 
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2.  Glycerinum  Acidi  Carbolici. — 1  to  4  by  measure. 

3.  Suppositoria  Acidi  Carbolici  cum  Sapone. — 1 

gr.  in  each,  with  Curd  Soap  and  Glycerine  of  Starch. 

4.  Unguentum  Acidi  Carbolici. — I  to  18  of  Sofl 
and  Hard  Paraffin. 

From  Acidum  CarboUcuin  are  made : 

Sodii  Sulphocarbolas.— NaC6H5S04,2H20. 

Source. — ^Made  by  (2)  supersaturating  with 
Carbonate  of  Barium  a  solution  of  (1)  Carbolic 
Acid  in  an  excess  of  Sulphuric  Acid ;  (3)  precipi- 
tating the  filtrate  with  Carbonate  of  Sodium ;  and 
evaporating  the  filtrate.  (1)  2H2SO4  +  HCgHgO 
=  HC6H5SO4  -f  H.O  +  H0SO4.  (2)  H0SO4  + 
2HC6H5SO4  +  BaC03  =  Ba(C6H5S04)2  +  H2O  + 
CO..  (3)  Ba(C6H5S04)2  +  NasCOg  =  2NaC6H5S04 
+  BaCOs. 

Characters.  —  Colourless  transparent  rhombic 
prisms,  nearly  inodorous,  with  cooling  saline  and 
bitter  taste.  Soluble  in  water,  less  so  in  spirit. 
H2SO4  sets  free  carbolic  acid.    Dose,  10  to  15  gr. 

Zinci  Sulphocarbolas.  —  Zn(C6H5S04)2,H20. 

Source. — Made  by  (1)  heating  a  mixture  of 
Carbolic  and  Sulphuric  Acids ;  (2)  satiu-ating  the 
product  with  Oxide  of  Zinc ;  evaporating,  and 
crystallising.  (1)  CgHgHO  +  K,S04  =  HC6H5SO, 
H-H20.  (2)  2HC6H6SO4  +  ZnO  =  Zn2(C6H5S04) 
-f-HaO. 

Characters.  —  Colourless  transparent,  tabular, 
efflorescent  crystals ;  soluble  in  twice  their  weight 
of  spirit  or  of  water. 


ACTION  AND  USES. 
1,  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — The  principal  action  and  uses  of  Carbolic 
Acid  in  disease  depend  upon  its  influence  on  fennentation  and 
decomposition,  which  are  intimately  associated  with  many 
pathological  processes.  When  this  influence  is  studied  apart 
from  the  body,  we  find  that  most  organised  ferments  (yeasts, 
moulds,  and  bacteria)  are  readily  deprived  of  their  charac- 
teristic powers  by  solutions  of  Carbolic  Acid ;  whilst  cliemical 
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ferments  {enzymes),  such  as  pepsin  and  ptyalin,  are  much  less 
readily  affected.  Although  its  effect  on  the  spores  of  vegetable 
organisms  is  hut  smaU,  a  5  per  cent,  solution  heing  required  to 
destroy  them,  its  effect  on  fully  developed  microzymes  is  very 
great,  a  1  per  cent,  aqueous  solution  certainly  destroying  the 
anthrax  hacillus,  and  1  part  in  1000  heing  sufficient  to  prevent 
its  growth.  Carbolic  Acid  is  thus  an  antizymotic  {avrX,  against, 
Cuyurj,  a  ferment),  and  in  the  case  of  the  zymosis  of  septic  diseases, 
an  antiseptic.  At  the  same  time  the  products  of  decomposition, 
which  are  generally  infective  and  foul  smelling,  are  destroyed 
by  the  Carbolic  Acid,  which  is  therefore  said  to  be  disinfectant 
and  deodorant.  The  exact  modus  operandi  of  the  Phenol  is  still 
obscure,  as  are  also  the  nature  of  the  fermentative  processes, 
and  the  relation  of  organisms  to  them.  Be  the  explanation 
what  it  may,  the  power  of  Carbolic  Acid,  or  of  any  substance 
which  can  thus  arrest  molecular  processes  universally  at  work 
in  physiology  and  pathology,  must  be  regarded  as  enormous, 
both  in  itself  and  in  its  effects. 

Carbolic  Acid  is  extensively  employed  in  the  antiseptic 
method  of  the  treatment  of  wounds,  associated  with  the  name 
of  its  introducer,  Sir  Joseph  Lister.  A  5  per  cent,  solution  in 
water  serves  as  a  spray,  to  cleanse  instruments,  and  to  wash  the 
skin  of  the  part  before  operation.  A  2^  per  cent,  watery  solu- 
tion is  used  to  purify  sponges  and  the  hands  of  the  operator, 
and  as  a  lotion.  Dissolved  in  olive  oil  1  to  10,  1  to  20,  1  to  50 
(or  still  weaker),  or  1  part  of  Carbolic  Acid  with  7  parts  of  Castor 
Oil  and  8  of  Almond  Oil,  it  is  used  for  lubricating  catheters,  or 
as  a  special  dressing ;  but  the  value  of  these  oily  compounds  is 
ery  doubtful,  as  they  have  been  found  to  have  no  influence  on 
erms.  Carbolic  Acid  Gauze  consists  of  unbleached  cotton 
uze  medicated  with  half  its  weight  of  a  mixture  of  Carbolic 
cid  (1),  Resin  (4),  and  Paraffin  (4).  Liquefied  Carbolic  Acid 
a  convenient  form  for  general  use.  Sulphocarbolate  of  Zinc 
also  used  as  a  disinfectant  and  antiseptic. 

Coming  to  its  physiological  action  proper  on  the  human 
:issues,  we  find  that  Carbolic  Acid  is  a  local  irritant  to  the 
ikin,  causing  a  momentary  sense  of  burning  followed  by  anses- 
hesia,  and  finally  a  caustic  effect  with  formation  of  a  hard 
vhite  eschar.    It  may  therefore  be  applied  to  poisoned  wounds 
,nd  foul  ulcers ;  and  in  dilute  solutions  (1  to  40)  is  a  stimu- 
ating  as  well  as  a  disinfecting  wash  to  wounds  and  discharging 
nucous  surfaces  or  cavities,  in  the  form  of  a  lotion,  injection, 
r  gargle.    It  also  relieves  itching,  especially  in  cases  where  a 
trong  solution  (1  in  20)  can  be  applied,  i.e.  where  the  skin  is 
ot  inflamed.    It  is  used  with  success  in  ringworm.,  where  it 
I  estroys  the  vegetable  oi^anisms. 
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2.  Glycerinum  Acidi  Carbolici. — 1  to  4  by  measure. 

3.  Suppositoria  Acidi  Carbolici  cum  Sapone. — 1 

gr.  in  each,  witli  Cui'd  Soap  and  Glycerine  of  Starcb. 

4.  Unguentum  Acidi  Carbolici. — I  to  18  of  Sofi 
and  Hard  Paraf&n. 

From  Acidum  Carholiciim  are  made : 

Sodii  Sulphocarbolas.— NaC6H5S04,2H20. 

Source. — Made  by  (2)  supersaturating  with. 
Carbonate  of  Barium  a  solution  of  (1)  Carbolic 
Acid  in  an  excess  of  Sulpburic  Acid ;  (3)  precipi- 
tating tbe  filtrate  with  Carbonate  of  Sodium ;  and 
evaporating  the  filtrate.  (1)  2H2SO4  +  HCeHjO 
=  HC6H5SO4  +  H.O  +  H0SO4.  (2)  H0SO4  + 
2HCgH5S04  +  BaCOa  =  Ba(C6H5S04)2  +  H2O  + 
CO2.  (3)  Ba(C6H5S04)2  +  NaaCOs  =  2NaC6H5S04 
+  BaCOg. 

Characters.  —  Colourless  transparent  rhombic 
prisms,  nearly  inodorous,  witb  cooling  saline  and 
bitter  taste.  Soluble  in  water,  less  so  in  spirit. 
H2SO4  sets  free  carbolic  acid.    Dose,  10  to  15  gr. 

Zinci  Sulphocarbolas.  —  Zn(C6H5S04)2,H20. 

Source. — Made  by  (1)  beating  a  mixture  of 
Carbolic  and  Sulphuric  Acids ;  (2)  satm^ating  the 
product  with  Oxide  of  Zinc ;  evaporating,  and 
crystallising.  (1)  CgHgHO  +  H2S04=rHC6H5S04 
+H2O.  (2)  2HC6H5SO4  +  ZnO  =  Zn2(C6H5S04) 
+  H2O. 

Characters.  —  Colourless  transparent,  tabular, 
efflorescent  crystals ;  soluble  in  twice  tbeir  weight 
of  spirit  or  of  water. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — The  principal  action  and  uses  of  Carbolic 
Acid  in  disease  depend  upon  its  influence  on  fennentation  and 
decomposition,  which  are  intimately  associated  with  many 
pathological  processes.  When  this  influence  is  studied  apart 
from  the  body,  we  find  that  most  organised  fernwuts  (yeasts, 
moulds,  and  bacteria)  are  readily  deprived  of  thoir  charac- 
teristic powers  by  solutions  of  Carbolic  Acid ;  whilst  clmnicat 
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ferments  {enzymes),  sucli  as  pepsin  and  ptyalin,  are  mucli  less 
readily  affected.  Although  its  effect  on  the  spores  of  vegetable 
ors^anisms  is  but  small,  a  5  per  cent,  solution  being  required  to 
destroy  them,  its  effect  on  fully  developed  microzymes  is  very 
great,  a  1  per  cent,  aqueous  solution  certainly  destroying  the 
anthrax  bacillus,  and  1  part  in  1000  being  sufficient  to  prevent 
its  growth.  Carbolic  Acid  is  thus  an  antizymotic  (dz/ri,  against, 
Cw,  a  ferment),  and  in  the  case  of  the  zymosis  of  septic  diseases, 
an  antiseptic.  At  the  same  time  the  products  of  decomposition, 
-which  are  generally  infective  and  foul  smelling,  are  destroyed 
by  the  Carbolic  Acid,  which  is  therefore  said  to  be  disinfectant 
and  deodorant.  The  exact  modus  operandi  of  the  Phenol  is  still 
obscure,  as  are  also  the  nature  of  the  fermentative  processes, 
and  the  relation  of  organisms  to  them.  Be  the  explanation 
what  it  may,  the  power  of  Carbolic  Acid,  or  of  any  substance 
which  can  thus  arrest  molecular  processes  universally  at  work 
in  physiology  and  pathology,  must  be  regarded  as  enormous, 
both  in  itself  and  in  its  effects. 

Carbolic  Acid  is  extensively  employed  in  the  antiseptic 
method  of  the  treatment  of  wounds,  associated  with  the  name 
of  its  introducer,  Sir  Joseph  Lister.  A  5  per  cent,  solution  in 
water  serves  as  a  spray,  to  cleanse  instruments,  and  to  wash  the 
skin  of  the  part  before  operation.  A  2\  per  cent,  watery  solu- 
tion is  used  to  purify  sponges  and  the  hands  of  the  operator, 
and  as  a  lotion.  Dissolved  in  olive  oil  1  to  10,  1  to  20,  1  to  50 
(or  still  weaker),  or  1  part  of  Carbolic  Acid  with  7  parts  of  Castor 
Oil  and  8  of  Almond  Oil,  it  is  used  for  lubricating  catheters,  or 
as  a  special  dressing ;  but  the  value  of  these  oily  compounds  is 
very  doubtful,  as  they  have  been  found  to  have  no  influence  on 
germs.  Carbolic  Acid  Gauze  consists  of  unbleached  cotton 
gauze  medicated  with  half  its  weight  of  a  mixture  of  Carbolic 
Acid  (1),  Resin  (4),  and  Paraffin  (4).  Liquefied  Carbolic  Acid 
is  a  convenient  form  for  general  use.  Sulphocarbolate  of  Zinc 
is  also  used  as  a  disinfectant  and  antiseptic. 

Coming  to  its  physiological  action  proper  on  the  human 
tissues,  we  find  that  Carbolic  Acid  is  a  local  irritant  to  the 
skin,  causing  a  momentary  sense  of  burning  followed  by  anges- 
thesia,  and  finally  a  caustic  effect  with  formation  of  a  hard 
white  eschar.  It  may  therefore  be  applied  to  poisoned  wounds 
and  foul  ulcers ;  and  in  dilute  solutions  (1  to  40)  is  a  stimu- 
lating as  well  as  a  disinfecting  wash  to  wounds  and  discharging 
mucous  surfaces  or  cavities,  in  the  form  of  a  lotion,  injection, 
or  gargle.  It  also  relieves  itching,  especially  in  cases  where  a 
^rong  solution  (1  in  20)  can  be  applied,  i.e.  where  the  skin  is 
not  inflamed.  It  is  used  with  success  in  ringworm,  where  it 
iestroys  the  vegetable  organisms. 
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Apart  from  the  body,  Carbolic  Acid  is  extensively  used  as 
a  general  disinfectant,  to  disinfect  stools,  flush  drains,  etc. 

Internalhj. — In  the  form  of  vapour,  Carbolic  Acid  is  stimu- 
lant and  disinfectant,  and  is  used  in  ulceration  of  the  throat 
and  lungs  (phthisis,  dilated  bronchi,  gangrene,  etc.),  much 
importance  having  lately  been  attached  to  it  in  the  so-called 
antiseptic  "  treatment  of  phthisis.  In  the  stomach  and  bowels 
it  is  a  powerful  irritant  poison  in  large  doses ;  in  moderate 
quantity,  or  as  the  Sulphocarbolates,  it  arrests  fermentative 
changes  in  the  gastric  contents  in  cases  of  dilatation  of  the 
viscus.  Two  other  points  may  be  noted  in  this  connection ; 
first,  that  Carbolic  Acid  irnites  with  sulphates  to  form  sulpho- 
carbolates, which  suggests  the  use  of  soluble  sulphates  as  anti- 
dotes in  poisoning  by  the  drug ;  and  secondly,  that  Phenol  is 
a  natural  product  of  the  action  of  the  pancreatic  ferment  on 
proteids. 

2.   ACTION  IN  THE  BLOOD. 

Carbolic  Acid  is  rapidly  absorbed  from  the  unbroken  skin, 
mucosae,  wounds,  subcutaneous  tissues,  respiratory  passages, 
and  stomach ;  and  for  a  considerable  time  can  be  found  in  the 
blood  unchanged.  Here  it  steadily  disappears,  by  conversion 
into  compounds  from  which  it  may  be  again  derived  :  uniting, 
for  example,  with  sulphates,  as  already  described.  The  blood 
is  dark,  and  slow  to  coagulate,  after  poisoning  by  the  drug. 

3.   SPECiriC  ACTION  AND  USES. 

The  action  of  Carbolic  Acid  on  the  organs  is  of  little  in- 
terest to  the  therapeutist.  It  is  found  in  them  chiefly  as 
phenol- yielding  compounds  ;  and  its  effects  in  man  are  chiefly 
those  of  an  irritant  poison.  The  heart  first  falls  and  then  rises 
in  frequency,  from  disturbance  of  the  cardiac  centre.  Tlie 
blood  pressure  rises  at  first,  returns  to  the  normal,  and  falls 
after  a  fatal  dose.  Dyspnoea  ensues,  also  central  in  origin. 
Convulsions  occur  in  the  lower  animals  through  the  cord,  then 
paralysis  and  collapse.  The  voluntary  muscles  are  not  affected 
by  Carbolic  Acid,  but  the  pupil  is  contracted.  Sensibility  is 
not  reduced  by  internal  administration  of  the  drug.  The  tem- 
perature falls  slightly  after  medicinal  doses,  but  may  rise  in 
cases  of  dangerous  absorption  from  dressings.  Carbolic  Acid 
and  the  Sulphocarbolates  have  been  given  internally  in  fevers, 
but  are  little  used  in  this  country  for  such  a  purpose.  Car- 
bolic Acid  may  temporarily  relieve  diabetes. 

4.  REMOTE  LOCAL  ACTION. 

Carbolic  Acid  and  its  products  rapidly  leave  the  body,  chieflv 
by  the  urine.    But  little  of  it  can  be  recovered  unchanged, 
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for  (1)  part  is  lost  in  the  system,  "being  probably  converted 
into  oxalates  and  carbonates ;  (2)  part  appears  as  sulpho- 
carbolic  acid  (CyH5HS04)  in  combination ;  (3)  part  is  consti- 
tuted by  an  obscure  compound ;  and  (4)  the  remainder  appears 
to  give  rise  to  a  peculiar  olive-green,  brown,  or  grey  discolora- 
tion of  the  urine  (probably  due  to  a  compound  of  hydrochinon, 
CgH4(HO).2,  which  is  familiar  to  surgeons.  It  is  important  to 
note  that  this  change  in  the  urine  bears  no  definite  relation  to 
the  amount  of  Carbolic  Acid  in  the  blood,  nor  the  danger  of 
poisoning.  Fainting  and  collapse  are  the  principal  symptoms 
of  its  excessive  absorption  from  a  wound  or  through  the  skin, 
with  or  without  rise  of  temperature.  Disappearance  of  the 
sulphates  from  the  urine,  easily  ascertained  by  ordinary  tests, 
is  a  sure  indication  of  danger.  Albuminuria  is  sometimes 
induced. 

Carbolic  Acid  also  leaves  the  body  by  the  saliva,  which  is 
increased :  and  it  stimulates  the  flow  of  sweat,  although  it  is 
not  found  in  it. 


Resorcin  {Not   official)    O^TL^{TLO\.  —  A 

derivative  of  Carbolic  Acid  by  various  processes. 

Characters. — White  tabular  lustrous  crystals,  with  a  weak 
odour  like  Carbolic  Acid,  and  a  sweetish,  somewhat  pungent, 
taste.    Solubility,  1  in  2  of  water;  1  in  20  of  olive  oil. 

Dose. — 5  to  30  gr.  every  two  hours,  or  single  doses  of  60 
gr.  at  long  intervals. 

ACTION  AND  USES. 

Externally.— UQ^ordn  is  antiseptic  and  disinfectant  with- 
out being  irritant  in  ordinary  solutions  (2  to  10  per  cent.)  It 
has  been  used  as  a  dressing  for  all  kinds  of  sores  and  wounds. 

Internally. — It  passes  rapidly  through  the  system,  and  is 
excreted  unchanged  in  the  urine  by  the  end  of  one  hour.  It 
causes  profuse  diaphoresis,  and  reduces  the  temperature  and 
pulse  for  a  time,  in  conditions  of  fever;  but  has  no  obvious 
influence  on  the  normal  body-heat.  Excessive  doses  cause 
trembling,  singing  in  the  ears,  deafness,  and  mental  dis- 
turbance. It  has  been  used  as  an  antipyretic  in  fevers  of  every 
kmd,  and  is  said  to  be  specially  useful  in  ague  ;  but  the  drug 
has  not  proved  itself  a  convenient  remedy,  as  doses  sufficiently 
large  to  be  antipyretic  produce  debilitating  sweats  and  serious 
nervous  disturbance,  whilst  the  temperature,  though  quickly 
lowered,  may  as  quickly  rise  again. 


192    Materia  Medic  a  and  Therapeutics. 


Hydroehinon — {Not  official)  C6H^(HO)2.  A 
derivative  of  coal-tar.  May  also  be  made  from 
Quinic  Acid.  (See  Cinchona.)  In  crystals;  inodorous, 
sweetish,  neutral,  soluble  in  water. 

Dose. — 10  to  15  gr. 


ACTION  AND  USES. 

Hj^drochinon  is  an  antiseptic  and  disinfectant  externally ; 
an  antipyretic  internally,  closely  resembling  Resorcin,  with 
which  it  is  isomeric. 

Climolin. — {Not  official.)  CgH^K  A  derivative 
of  Cinchona  Bark,  whence  its  name.  Now  made  synthe- 
tically, or  by  the  action  of  Glycerine  on  Nitro- 
benzol  and  Aniline,  in  the  presence  of  a  dehydrating 
agent. 

Characters.  —  A  colourless,  oUy-like,  highly  refracting 
liquid,  with  a  peculiar  odour.  It  forms  salts  with  acids,  of 
which  the  Tartrate  is  used,  occurring  in  lustrous  needles,  soluble 
in  water.  Dose,  of  Chinolin,  3  to  10  min.  ;  of  the  Tartrate, 
5  to  15  gr.   


ACTION  AND  USES. 

Externally^  Chinolin  is  antiseptic  and  disinfectant.  In- 
ternally,  it  is  an  antipyretic  like  Resorcin,  and  has  been  used 
for  the  same  class  of  cases. 

Antipyrine.  {Not  official.)-~DmETnYL  oxy-chini- 
CIN.  OiiHj2^2^-        alkaloid  prepared  from  Chinolin. 

Characters. — A  white  crystalline  powder,  with  a  sweetish- 
bitter,  rather  pleasant,  taste.    Very  soluble  in  water. 

j)ose. — 5  to  20  gr.  every  hour  in  acute  cases,  until  60  to  75 
*gr.  have  been  taken  per  diem.  5  to  15  gr.  every  four  to  eight 
hours  in  chronic  cases. 


ACTION  AND  USES. 
Antipyrine  appears  to  bo  the  most  powerful  and  useful  of 
the  new  antipyretics.    Its  action  resembles  that  of  Resorcin 
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and  Kairin  in  quickly  reducing  the  temperature  m  fever,  the 
defervescence  beginning  within  the  first  hour  ;  hut  it  is  more 
persistent,  and  seldom  attended  by  the  unpleasant  effects  ot 
the  other  drugs.  It  decidedly  controls  the  pyrexia,_and  reheves 
the  general  symptoms,  of  most  of  the  acute  specific  diseases, 
phthisis,  and  sunstroke,  both  in  adults  and  children ;  it  is  less 
useful  in  ague  and  rheumatism.  Free  perspiration  and  opca- 
sional  sickness  and  eruptions  may  attend  the  use  of  Antipyrine  ; 
and  fatal  collapse  has  occurred  in  at  least  one  case.  If  it  dis- 
agree with  the  stomach,  it  may  be  given  either  subcutaneously 
as  a  5  per  cent,  solution,  or  by  the  rectum. 

Kairiii.  {Not  official.) — Hydrochlorate  of  Oxy- 
ethyl-Chinolin  Hybrid.  White  crystals,  with  a 
nauseous  bitter  taste  ;  soluble  in  water.  Made  from 
Phenol.  Dose,  5  gr.  every  hour;  or  15  to  20  gr.  in 
single  closes.  " 

Thalline.  {Not  oficial.)  —  Tetrahydro-para- 
METHYL  -  OXY  -  CHiNOLiN.  An  alkaloid  made  from 
Chinolin.  Whitish  crystals,  with  an  odour  and  taste 
like  meadow-sweet ;  soluble  in  water.  The  Sulphate 
is  chiefly  used  ;  dose,  2  to  8  gr. 


ACTION  AND  USES. 

Kairin  and  ThalHne  are  antiseptic,  disinfectant,  and  anti- 
pyretic, like  the  preceding  substances,  to  which  they  are  cer- 
tainly inferior.    Kairin  should  be  given  in  piU. 

Fuchsin.  {Not  official.)  —  Hydrochlorate  op 
RosANiLiN.  CgoH^o^S'HCl.  Brilliant  beetle-coloured 
needles,  forming  an  intense  deep-red  solution  with 
water.    Dose,  J  to  4  gr.  in  pill. 


action  and  uses. 

Fuchsin  has  been  said  to  reduce  the  amount  of  albumen  in 
some  cases  of  Bright' s  disease. 

Naphthaliii.    {Not  official.)^O^^M^, 
N— 8 
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Naphthol.  (Not  official.)  —  {p-N athtrol  ;  Iso 
ISTaphthol.)  CjoHyHO.  Products  of  the  distillation 
of  Coal  Gas. 

Chm-acter.o .  —  Naphthalin  occurs  in  colourless  shining 
plates,  with  an  odour  and  taste  of  tar.  It  is  perfectly  insoluble 
in  water ;  soluble  in  hot  alcohol,  ether,  and  benzol.  Iso-Naph- 
thol  occurs  in  minute  white  shining  plates,  with  a  pleasant 
balsamic  odour.  It  is  sparingly  soluble  in  hot  water ;  soluble 
in  alcohol,  ether,  olive  oil,  and  excess  of  paraffin. 


ACTION  AND  USES. 

Naphthalin  is  a  powerful  antiseptic  and  disinfectant.  It 
has  been  used  chiefly  as  an  external  disinfectant,  much  like 
Iodoform,  and  has  also  been  given  internally,  in  doses  of  2  to 
8  gr.,  as  an  intestinal  disinfectant  in  typhoid  fever,  diarrhcea, 
and  dysentery.  Its  action  on  the  contents  of  the  bowel  is 
purely  local,  most  of  the  dose  being  recoverable  from  the  f ieces, 
whilst  the  traces  which  are  absorbed  are  excreted  also  un- 
changed in  the  urine.  jS-Naphthol  is  applied,  as  ointment  or 
solution  (5  to  15  per  cent.),  in  some  diseases  of  the  skin  instead 
of  Tar,  which  it  closely  resembles  in  its  action. 

Creasotiim. — Creasote.  A  product  of  the  dis- 
tillation of  Wood  Tar. 

Characters. — A  liquid,  colourless  or  with  a  yellowish  tinge, 
a  strong  empyreumatic  odour,  and  burning  taste.  Solubility  : 
Sparingly  in  water  ;  freely  in  alcohol,  ether,  and  glacial  acetic 
acid.  Sp.  gr.  r071.  Imjmrity. — Carbolic  Acid;  detected  by 
becoming  solidified  on  cooling.   Incompatible,  Oxide  of  Silver. 

Composition. — Creasote  is  not  a  simple  body,  but  a  variable 
compound  of  guaiacol  C7H8O2,  and  ereasol  C8HX0O2. 

Dose. — 1  to  3  drops,  with  mucilage  or  bread  crumb. 

Freparations. 

1.  Mistura  Creasoti. — Creasote,  1 ;  Glacial  Acetic 
Acid,  1  ;  Spirit  of  Juniper,  2 ;  Syrup,  32 ;  Water,  480. 
Dose,  1  to  2  fl.oz. 

2.  Unguentum  Creasoti. — 1  in  9  of  Simple  Oint- 
ment. 

3.  Vapor  Creaaoti. — 12  min.  in  8  fl.oz.  of  Boiling 
Water. 
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ACTION  AND  USES. 

The  action  of  Creasote  is,  practically  speaking,  the  same 
as  that  of  Carbolic  Acid,  to  which  the  student  is  referred. 
Before  the  latter  came  into  general  use,  Creasote  was  not 
unfrequently  employed  for  the  same  purposes  internally  to 
w^hich  Carholic  Acid  is  now  put ;  but  the  uncertainty  of  its 
composition  and  strength,  as  a  complex  product,  renders  it 
inferior  to  Phenol  in  this  respect. 

The  TJnguentum  is  employed  in  dry  skin  diseases.  The 
Vapor  is  disinfectant  and  deodorant  in  phthisis,  chionic  bron- 
chitis, gangrene,  and  other  diseases  of  the  lungs  attended  by 
foul  discharges.  A  combination  of  Creasote,  Iodine,  and 
various  volatile  substances  such  as  Ether,  Chloroform,  and 
Spirit,  has  lately  become  popular  as  a  constant  inhalation  in 
phthisis.  The  IVIistura  Creasoti  is  intended  chiefly  as  a  remedy 
in  vomiting  due  to  pyloric  obstruction,  dilatation  of  the 
stomach,  and  consequent  fermentation.  The  special  value  of 
the  drug  in  this  class  of  cases  depends  on  the  fact  that 
whilst  it  readily  destroys  low  vegetable  organisms,  and  arrests 
the  fermentations  with  which  they  are  associated,  it  does  not 
interfere  with  the  action  of  pepsin  and  the  digestive  process.  It 
has  also  been  recommended  in  the  vomiting  of  pregnancy, 
hysteria,  and  sea-sickness ;  and  in  some  forms  of  diarrhoea  due 
to  decomposition. 

lodorormiim. — Iodoform.  CHI3. 

Source. — Made  by  heating  Iodine  with  Carbonate  of  Potas- 
sium, Alcohol,  and  Water ;  and  allowing  the  crystalline  deposit 
to  settle.  CgHgO  -j-  +  SKaCO.^  CHI3  +KCHO2+5KI  + 
2H2O  +  3CO2. 

Characters. — Small,  lemon-coloured,   lustrous  crystalline 
scales,  with  a  powerful  and  persistent  saffron-like  odour,  and 
an  unpleasant  sweetish  taste.    Slightly  soluble  in  water 
spirit;  soluble  freely  in  fixed  and  volatile  oils,  ether,  and 
chloroform.    It  contains  more  than  90  per  cent,  of  iodine. 

Do8e. — J  to  3  gr.  or  more. 

Freparations. 

1.  Suppositoria  lodoformi.  —  3  gr.  in  each  with 
12  gr.  of  Oil  of  Theobroma. 

2.  TJnguentum  lodoformi.— 1  to  9  of  Benzoated 
Lard. 

Iodoform  Wool.    {Not  official.)    Absorbent  Cotton 
Wool,  containing  10  per  cent,  of  Iodoform. 
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ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Iodoform  is  an  antiseptic  and  disinfectant,  but  destroys 
organisms  less  readily  than  Carbolic  Acid.  It  is  a  very  power- 
ful deodorant.  Applied  to  the  human  tissues,  it  produces  little 
or  no  irritation. 

Iodoform  is  used  to  cleanse  foul  ulcers,  especially  of  vene- 
real origin  ;  and  may  possibly  have  a  special  effect  on  strumous 
ulceration.  It  has  also  been  extensively  ajDplied  as  an  anti- 
septic dressing  to  healing  wounds,  the  best  forms  being  the 
"Wool  and  the  Ointment.  Sometimes  Iodoform  Gauze  has 
been  employed.  Iodoform  bougies  for  insertion  into  the 
urethra  and  os  uteri  have  not  given  satisfaction.  A  powder  of 
Iodoform  diluted  with  Quinine  or  Bismuth  is  a  valuable 
insufflation  in  ozaena  and  ulcers  of  the  mouth  and  throat. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  AND  REMOTE  LOCAL  ACTION. 

Iodoform  is  occasionally  absorbed  from  wounds,  causing 
sickness  and  fever,  restlessness  and  delirium  in  some  subjects, 
drowsiness  and  collapse  in  others.  Iodine  is  possibly  set 
free  in  the  blood  or  tissues,  and  appears  in  the  urine  in 
part  as  iodide  of  sodium.  Iodoform  has  been  used  in  an  end- 
less variety  of  diseases  internally,  but  unfortunately  with  no 
special  benefit. 

Paraliiiiiim  Durum. — Hard  Paraffin.  A  mix- 
ture of  several  of  the  harder  members  of  the  Paraffin 
series  of  hydrocarbons.  Usually  obtained  by  distilla- 
tion from  shale  ;  separation  of  the  liquid  oils  by  re- 
frigeration ;  and  purification  of  the  solid  product. 

Characters. — Colourless,  semitransparent,  crystalline,  in- 
odorous and  tasteless,  slightly  greasy  to  the  touch.  Sp.  gr. 
0-82  to  0-94.  Solubility  :  Slightly  in  absolute  alcohol,  freely  in 
ether  and  chloroform;  insoluble  in  water.  Melts  at  110°  to 
145°  Fahr. 

Faraffinum  Durum  is  contained  in  many  Ointments. 

Parallinum  Molle.— Soft  Paraffin.  ''Vaselin." 
A  semisolid  mixture  of  the  softer  or  more  fluid 
members   of  the   paraffin   series   of  hydrocarbons; 
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usually  obtained  by  purifying  the  less  volatile  portions 
of  petroleum. 

Characters. — T\Tiite  or  yellowish.,  translucent,  soft,  greasy; 
free  from  acidity,  alkalinity,  or  any  unpleasant  odour  or  flavour. 
Sp.  gr.  0-840  to  0-870.  Molts  at  95^^  to  105°  Fahr.  Insoluble 
in  water.    Is  not  saponified  by  solutions  of  alkalies. 

Faraffinum  Molle  is  co7itamed  in  many  Ointments. 


ACTION  AND  USES. 

Paraffin  cannot  become  rancid  or  irritant  to  the  skin,  and 
being  readily  miscible  with  many  active  substances,  is  indicated 
instead  of  Lard  as  a  valuable  basis  for  ointments  intended  to 
produce  a  local  effect,  especially  those  of  Lead  and  Zinc.  As 
it  appears  not  to  be  absorbed  by  the  skin,  like  fats,  it  is  unfitted 
as  a  basis  for  applications  intended  to  enter  the  system  and  pro- 
duce their  specific  action,  such  as  mercurials  and  alkaloids. 
Another  disadvantage  is  the  low  point  at  which  it  melts,  and 
its  consequent  tendency  to  spread  through  the  dressings.  It 
is  now  extensively  used. 
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THE  OKGANIC  MATEEIA  MEDICA. 


GROUP  I. 

THE  VEGETABLE  KINGDOM. 


RANUNCULACE^. 

Acoiiiti  Folia. — Aconite  Leaves.  The  fresh 
leaves  and  flowering  tops  of  Aconitum  Napellus, 
gathered  when  about  one-third  of  the  flowers  are 
expanded,  from  plants  cultivated  in  Britain. 

Characters. — Leaves  alternate  with  long  ctiannelled  stalks, 
very  deeply  cut  palmately  into  five  or  three  segments,  which 
are  again  deeply  and  irregularly  divided  into  oblong  acute 
narrow  lobes ;  exciting  slowly,  when  chewed,  a  sensation  of 
tingling  and  numbness.  Flowers  large,  irregular,  deep  blue, 
in  a  somewhat  loose  terminal  raceme. 

Acoiiiti  Radix, — Aconite  Root.  The  dried 
root  of  Aconitum  Napellus,  collected  in  the  winter  or 
early  spring  before  the  leaves  have  appeared.  Im- 
ported from  Germany,  or  cultivated  in  Britain. 

Characters. — Usually  from  2  to  3  inches  long,  i  to  f 
inch  thick  at  the  crown  ;  conical ;  presenting  scars  or  bases  of 
broken  rootlets  ;  brown  externally,  whitish  within.  Cautiously 
chewed,  causes  tingling  and  prolonged  numbness. 

Composition. — The  active  constituent  of  Aconite  is  acouitine 
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prolonged  numbness  of  the   skin,     ^s^'w^t-a^^o^ur^/.,  /.c 
nepallin,  napalm,  aconelUn,  are  other  more  or  less  identical  prin- 
ciples    They  are  combined  with  a  pecuHar  acid,  acomtic  acid. 


Preparations. 


A.  Of  the  leaves  and  flowering  tops: 

Extractum  Aconiti— A  green  extract.    Dose,  J  to  1  gr. 

B.  Of  the  root : 

1.  Tinctura  Aconiti.— 1  in  8  of  Spirit.    JDose,  5  to  15  min. 

2.  Linimentum  Aconiti.— 1  in  1^  of  Spirit,  with     of  Camphor. 

From  Aconiti  Radix  is  made: 

3.  Aconitina.  —  An  alkaloid  obtained  from  Aconite  Root. 

Made  by  (1)  dissolving  an  alcoholic  extract  of  the 
powdered  root  in  water;  (2)  precipitating  the  impure 
aconitine  by  Ammonia  ;  (3)  extracting  the  dried  precipi- 
tate with  Ether ;  drying ;  dissolving  in  Sulphuric  Acid 
and  Water ;  precipitating  with  Ammonia,  and  purifying. 
Characters. — See  Composition.    Not  given  internally. 


Unguentum  AcoNiTiNiE. — 1,  dissolvcd  in  Spirit,  to  55 
of  Benzoated  Lard. 


ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES 

Externally. — Applied  to  the  skin,  or  an  exposed  mucous 
membrane,  Aconite  affects  the  terminations  of  the  sensory 
nerves,  causing  tingling,  followed  by  numbness,  and  lowering 
the  sensibility  of  touch  and  temperature.  It  is,  therefore, 
used  to  relieve  pain  due  to  disorder  of  the  peripheral  nerves, 
especially  certain  forms  of  neuralgia,  and  acute  and  chronic 
rheumatism.  The  Aconitine  Ointment  must  be  employed  with 
caution,  especially  in  the  neighbourhood  of  the  eye. 

Internally. — Aconite  and  Aconitine  cause  an  intensely  acrid 
sensation  on  the  tongue,  followed  by  persistent  tingling  and 
numbness.  A  sense  of  warmth  and  pain,  and  sickness  follow 
its  admission  to  the  stomach  in  full  doses. 


Preparation, 
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2.  ACTION  IN  THE  HLOOD  ;  SPECIFIC  ACTION  AND  USES. 

Aconitine  enters  the  blood,  and  thence  finds  its  way  to  the 
tissues.  Medicinal  doses  of  Aconite,  taken  in  close  succession, 
reduce  the  frequency,  force,  and  tension  of  the  pulse  ;  flush 
and  moisten  the  skin ;  and  increase  the  amount  of  urine. 
Larger  doses  cause  a  sense  of  illness  and  muscular  weakness ; 
"creeping,"  "tingling,"  "numb"  sensations  generally,  but 
especially  in  the  Hps,  face,  and  extremities,  ending  in  anaes- 
thesia ;  and  disturbances  of  vision,  hearing,  and  consciousness. 
On  analysis,  it  is  found  that  the  heart  is  briefly  acceler- 
ated, and  then  reduced  in  frequency,  through  the  nerves ;  its 
force  is  then  reduced,  by  direct  action  on  the  nervo-muscular 
structures ;  and  finally  the  cardiac  action  becomes  very  fre- 
quent, irregular,  and  more  and  more  feeble,  tending  to  cease 
in  diastole.  The  blood  pressure  falls  continuously,  partly  fi'om 
cardiac,  partly  from  vaso-motor  depression.  Respiration  is 
slowed  and  deepened,  with  spasmodic  irregularity  of  rhythm, 
and  is  finally  arrested  after  poisonous  quantities.  The  skin  is 
stimulated,  perspiration  becoming  abundant.  The  kidneys  are 
also  stimulated,  both  the  fluids  and  solids  of  the  urine  being 
increased  in  amount.  The  temperature  falls  steadily.  The 
muscular  weakness  appears  to  be  primarily  due  to  depression 
of  the  motor  nerve  endings  ;  but  this  condition  extends  to  the 
cord.  The  brain  itself  is  not  directly  affected ;  and  even  in 
cases  of  poisoning  by  Aconite,  consciousness,  although  dis- 
turbed, is  preserved  almost  to  the  end.  The  sensory  nerves 
are  probably  paralysed  from  their  periphery  inwards  by  the 
internal,  as  by  the  external,  administration  of  the  drug. 

Such  being  the  specific  action  of  Aconite,  its  use  is 
obviously  indicated  in  the  treatment  of  two  conditions,  namely, 
fever  and  pain.  The  cardio-vascular  excitement,  the  dry  skin, 
the  high  temperature  and  the  scanty  secretions  of  fever,  will 
all  be  relieved  by  this  drug.  For  this  purpose  the  Tincture  is 
given  in  small  and  closely  repeated  doses,  say  1  minim  in  water 
every  15,  20,  or  30  minutes,  the  effect  being  watched.  Acute 
tonsillitis,  bronchitis,  pleurisy,  and  febrile  conditions  attending 
other  local  inflammations,  have  been  treated  with  Aconite,  the 
effect  being  to  control  the  urgent  symptoms,  relieve  the  dis- 
tress of  the  patient,  and  even  to  cut  short  the  disease.  Some 
of  the  symptoms  of  scarlatina  and  measles  may  be  similarly 
alleviated.  The  powerfully  depressant  action  of  Aconite  on 
the  circulation  entirely  forbids  its  use  as  an  antipj-retic  in  heart 
disease,  and  suggests  caution  in  its  employment  in  all  c<ises.  _ 

In  neuralgia  and  other  painful  affections  connected  with 
the  nerves  and  muscles,  Aconite  may  bo  given  internally 
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instead  of  being  locally  applied;  facial  neuralj^ia  with  spasm 
{tic-douloureux)  particularly  being  relieved  by  it.  In  those 
cases,  also,  the  Tinctm-e  should  be  given  in  minim  doses, 
repeated  three  or  four  times  in  an  hour,  and  the  effect  watched. 

3.  REMOTE  LOCAL  ACTION  AND  USES. 

Aconite  is  probably  excreted  by  the  kidneys,  and,  as  we 
have  seen,  increases  the  activity  of  their  secretion.  The  stimu- 
lation of  the  sweat  glands,  and  the  occasional  appearance  of  an 
eruption,  suggest  that  it  also  leaves  the  body  by  the  skin. 

Podopliylli  Rhizoma. —  Podophyllum  Rhi- 
zome. The  dried  rhizome  and  rootlets  of  Podophyl- 
lum peltatuDi,  American  May- Apple.  Imported  from 
North  America. 

Characters. — In  pieces  of  variable  length,  and  from  about 
4  to  -i-  of  an  inch  thick,  flattened-cylindrical,  presenting  at 
intervals  irregular  tuberosities  which  are  marked  above  by  a 
depressed  circular  scar,  and  giving  off  below  a  number  of  very 
brittle  brownish  rootlets,  or  presenting  a  corresponding  number 
of  whitish  scars ;  dark  reddish-brown  externally,  smooth  or 
wrinkled ;  fracture  short ;  internally  whitish  and  mealy. 
Odour  faintly  narcotic ;  taste  bitterish,  acrid,  and  nauseous. 

Composition. — Podophyllum  contains  a  resin,  from  which  is 
obtained  podophijllotoxin,  a  resinous  body,  composed  of  picro- 
podophylUc  acid,  inert,  and  picropodophi/Uin,  a  crystalline  neutral 
body,  the  active  principle. 

From  Fodophylli  Rhizoma  is  obtained: 
Podophylli  Resina.— Eesin  of  Podophyllin. 

Source.— Made  by  extracting  with  Eectified  Spirit ;  preci- 
pitating the  resulting  tincture  in  Water ;  washing,  and  drying. 

Characters.— A  pale  yellow  to  deep  orange-brown  amorphous 
powder;  soluble  in  rectified  spirit,  slowly  in  ammonia;  precipitated 
Irom  spirit  by  water ;  from  ammonia  by  acids.    Dose,  |  to  1  gr. 

Preparation. 

Tinctura  Podophylli. —  1  gr.  in  1  fl.dr.  of  Rectified 
Spirit.    Dose,  15  min.  to  1  fl.dr. 


ACTION  AND  USES. 
^  ExAernalhj,  Podophyllin  possesses  no  local  action ;  but  if 
applied  to  a  wound,  it  enters  the  blood,  and  exerts  its  specific 
effect  as  a  purgative,  to  be  presently  described. 


202    Materia  Medica  and  Therapeutics. 


Internalhj,  Podophyllin 'gives  rise  to  a  "bitter  acrid  ta^te ; 
possibly  salivation,  irritation  of  the  stomach,  nausea,  and  colic ; 
and  after  ten  or  twelve  hours  produces  a  free  watery  motion. 
The  purgative  effect  appears  to  be  due  to  stimulation  both  of 
the  muscular  coat  and  the  glands  of  the  intestine,  as  well  as  to 
increase  of  the  biliary  flow. 

Podophyllin  is  used  entirely  as  a  purgative.  One-grain 
doses  are  given  to  produce  free  evacuation  of  the  bowels  in 
severe  constipation  or  portal  congestion.  A  dose  oi  \  io  ^ 
grain  may  be  employed  as  an  ingredient  of  habitual  laxative 
pills.  It  is  a  useful  cholagogue  when  mercurials  are  contra- 
indicated.  Podophyllin  must  not  be  given  alone,  on  account 
of  its  griping  tendency,  but  combined  with  a  carminative,  such 
as  Hyoscyamus,  Belladonna,  or  Cannabis  Indica.  The  com- 
parative  slowness  of  its  action  must  also  be  remembered. 

Sta]>liisag:ri£e  Semiiia. — Stavesacre  Seeds. 
The  dried  ripe  seeds  of  Delphinium  Staphisagria. 

Characters. — Irregularly  triangular  or  obscurely  quadran- 
gular, arched,  blackish-brown  when  fresh,  but  becoming  dull 
greyish-brown  by  keeping.  Testa  wrinkled  and  deeply  pitted  ; 
nucleus  soft,  whitish,  oily.  No  marked  odour ;  taste  nau- 
seously bitter  and  acrid. 

Composition.  — Stavesacre  contains  four  alkaloids,  delpJmiine, 
allied  to  aconitine ;  staphisagrine,  delphinoidine,  and  deljyhisim. 

Freparaiion. 

Unguentum  Staphisagrise.  —  1,  crushed ;  macerated  in  2  of 
melted  Benzoated  Lard. 


ACTION  AND  USES. 

Delphinine  closely  resembles  Aconitine  in  its  action,  but 
is  even  more  depressant  to  the  vessels.  Stavesacre  is  used  only 
as  a  parasiticide,  to  kill  pediculi. 

€iiiiicifiig:9e  Rliizoiiia.  —  Cimicifuga.  The 
dried  rhizome  and  rootlets  of  Cimicifuga  racemosa  (Ac- 
tjea  racemosa),  Black  Snake-root.  The  United  States. 

Characters. — Rhizome  from  2  to  6  inches  long,  |  to  1 
inch  thick;  hard,  flattencd-cylindrical,  having  on  its  upper 
surface  the  remains  of  aerial  stems,  and  below  numerous  wiry 
brittle-branched  rootlets,  more  or  less  broken  off;  colour 
brownish-black  ;  almost  odoiuiess,  and  of  a  bitter  acrid  taste. 
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Composition. — Cimicifuga  contains  a  volatile  oil,  two  resins, 
and  tannin.  The  active  principle  is  uncertain.  Dose,  20  to  30  gr. 

Freparations. 

1.  Extractum  Cimicifugse  Liquidum.  —  1  in  1  of  Rectified 

Spirit.    Dose,  3  to  30  min. 

2.  Tinctura  Cimicifugse. — 1  in  8  of  Proof  Spirit.     Dose,  15 

to  60  min.   

ACTION  AND  USES. 

In  moderate  doses  Black  Snake-root  is  bitter ;  in  larger 
doses  it  slows  the  heart  and  raises  the  blood  pressure,  like 
Digitalis ;  finally  it  is  excreted  in  the  urine,  and  increases  the 
acti\'ity  of  the  skin,  kidneys,  and  generative  organs. 

Cimicifuga  may  be  used  as  a  stomachic  in  diseases  of  the 
heart ;  and  in  neuralgia,  rheumatism,  bronchitis,  uterine  dis- 
orders, and  spermatorrhoea,  in  which  its  remote  stimulant  action 
is  occasionally  valuable.    It  has  been  much  lauded  in  chorea. 

Adonis  Yeriialis. — {Not  official.)  The  root  of 
Adonis  vernalis.    From  Middle  Europe. 

Characters  and  Composition.  —  A  dark  brown,  fibrous, 
branched  root,  containing  an  amorphous  glucoside,  aclonidin. 


ACTION  AND  USES. 

Adonidin  is  closely  allied  in  its  action  to  digitoxin,  one 
of  the  principles  of  Digitalis,  but  is  more  powerful,  and  even 
more  irritating  to  the  digestive  organs.  An  Infusion  to  2 
dr." to  6  fl.oz.  of  Water)  has  been  given  with  success,  as  a  car- 
diac stimulant  and  diuretic  in  heart  disease  and  dropsy  where 
the  Foxglove  has  failed,  in  doses  of  J  fl.oz. 

]\LiGNOLIACEiE. 
Aiiisi  8tellati  Fructus. — Star-Anise  Fruit. 
The  dried  fruit  of  Illicium  anisatum.    From  plants 
cultivated  in  China. 

Characters. — Eight  carpels  diverging  horizontally  in  a 
stellate  manner  from  an  axis ;  each  carpel  boat-shaped,  beaked, 
irregularly  wrinkled,  rusty-brown,  with  a  solitary  reddish- 
brown  seed.    Odour  and  taste  like  those  of  Anise. 

From  Anisi  Stellati  Fructus  is  made  : 
Oleum  Anisi.— 6Ve  page  285. 
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MENISPERMACE^. 

€aluiiil>a;  Radix.— Calumba  Eoot.  The  dried 
transversely  cut  slices  of  the  root  of  Jateorhiza 
Calumba.  From  the  forests  of  eastern  Africa,  between 
Ibo  and  the  Zambesi. 

Characters.  —  Slices  flattish,  circular  or  oval,  about  2 
inches  in  diameter,  and  from  2  to  6  Hnes  thick.  Cortical  part 
thick,  with  a  wrinkled  l?rownish-yellow  coat ;  centre  softer, 
thinner,  and  grejdsh- yellow ;  a  fine  dark  line  separating  the 
two  parts-  Odour  musty,  taste  bitter ;  friable,  fracture  mealy. 

Composition. — Calumba  contains  a  neutral  bitter  principle, 
eahmbin,  C21H22O7,  crystallising  in  white  needles ;  a  bitter 
alkaloid,  berberine,  C2oHi7]Sr04,  in  yellow  prisms,  whence  the 
colour  of  the  root*;  calumbic  acid,  CaiHgiOy ;  33  per  cent,  of 
starch  ;  but  no  tannin.    Dose,  5  to  20  gr." 

Treparatiom. 

1.  Extractum  Calumbse.— Spirituous,    8  in  1.  Dose,  2  to  10  gr. 

2.  Infusum  Calumbse. — 1  in  20  of  cold  Water.  Dose,  1  to  2  fl.oz. 

3.  Tinctura  Calumbse. — 1  in  8  of  Proo/ Spirit.  Dose,  ^to  2  fl.dr. 

4.  Calumba  is  also  an  ingredient  of  ISIistura  Ferri  Aromatica. 


ACTION  AND  USES. 

Calumba  is  the  first  of  the  large  and  important  group  of 
bitter  substances  or  bitters  which  we  meet  with  in  the  materia 
medica,  and  will  therefore  be  fully  discussed  as  the  tj^e  of  this 
class  of  remedies.  Under  the  head  of  the  other  bitters,  such 
as  Quassia  and  Gentian,  fresh  description  of  their  action  and 
uses  will  be  unnecessary,  and  reference  will  simply  be  made 
to  the  present  account.  So  with  the  action  and  uses,  as  bitters, 
of  the  alkaloids  (Strychnine,  Quinine,  etc.),  and  of  the  aromatic 
bitters,  including  Orange,  Lemon,  Cascarilla,  etc. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Calumba  and  other  bitters  are  antiseptic  and 
disinfectant  to  a  degree,  arresting  decomposition  and  fermenta- 
tion.   They  are  not  used  for  this  pui-pose. 

Internally. — Taken  into  the  mouth,  bitters,  as  their  name 
implies,  stimulate  the  nerves  of  taste,  and  therewith  induce 
several  reflex  effects,  of  the  first  importance  in  digestion.  (1) 
The  saliva  is  increased,  and  thus  its  solvent  and  digestive 
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influence  on  the  food  in  the  mouth,  as  well  as  its  stimulant 
action  on  the  gastric  secretion.  (2)  The  vessels  and  glands  of 
the  stomach  are  excited  through  the  central  nervous  system,  and 
the  gastric  secretion  is  thus  increased  in  a  second  way,  an 
effect  which  is  heightened  if  the  bitter  be  aromatic,  and  relish 
given  by  the  pleasant  flavour. 

Reaching  the  stomach,  Calumba  and  other  bitters  stimulate 
digestion  in  a  third  way,  by  acting  directly  on  the  gastric  nerves, 
causing  a  sensation  closely  resembling  hunger.  This  rouses 
the  appetite ;  and  if  food  be  taken  within  a  few  minutes,  the 
other  effects  just  described  afford  the  means  of  digesting  it. 
As  in  the  mouth,  the  action  of  bitters  in  the  stomach  is  greatly 
assisted  by  aromatics  (essential  oils)  and  alcohol  (contained  in 
tinctures).  Like  these  substances,  bitters  also  stimulate  the 
local  ciixulation,  and  produce  a  remote  effect  on  the  heart  and 
systemic  vessels,  raising  the  blood  pressure,  and  thus  acting  as 
"  general  tonics."  They  will  also  exert  a  certain  controlling 
effect  on  any  decomposition  or  fermentation  which  may  be  set 
up  in  the  stomach.  When  given  in  excess,  or  for  a  long  time, 
bitters  will  manifestly,  for  every  reason,  tend  to  irritate  the 
stomach  and  induce  indigestion. 

Calumba  and  bitters  in  general  pass  slowly  along  the 
intestines,  moderating  decomposition,  and  slightly  stimulating 
peristalsis  unless  they  contain  tannin,  which  many  of  them  do. 
They  are  not  cholagogue. 

The  uses  of  Calumba  and  other  bitters  internally  depend 
on  the  actions  just  described.  They  are  of  great  value  as 
stomachics,  and  much  employed  in  rousing  gastric  digestion 
in  atonic  dyspepsia,  where  the  appetite  and  the  ability  to  digest 
have  been  diminished  or  lost,  as  in  ansomia,  convalescence  from 
acute  diseases,  in  persons  exhausted  by  over-work  whether 
mental  or  bodily,  and  in  the  subjects  of  chronic  constitutional 
diseases,  such  as  phthisis  and  syphilis.  In  such  cases,  bitter 
infusions  form  the  best  vehicle  for  acid  or  alkaline  stomachics, 
as  the  case  may  require,  combined  with  an  aromatic  tincture 
which  renders  the  mixture  much  more  agreeable  and  active. 
Their  use  must  not  be  continued  too  long  without  intermission ; 
they  must  not  be  given  in  too  concentrated  a  form  ;  and  they 
must  be  employed  with  caution,  or  entirely  avoided,  in  cases 
of  dyspepsia  attended  by  much  pain,  vomiting,  or  mucous  secre- 
tion, as  well  as  in  organic  disease  of  the  stomach.  Calumba  is 
one  of  the  least  irritant  of  all  bitter  stomachics. 

The  action  of  bitters  on  the  bowels  no  doubt  adds  to  their 
value  in  indigestion,  as  they  remove  flatulence  and  promote 
evacuation.  Some  forms  of  diarrhoea  are  relieved  by  Ca- 
lumba. Whether  given  by  the  mouth  or  as  an  enema,  bitter 
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infusions  are  anthelmintic,  preventing  and  destroying  the 
threadworm. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  ACTION,  AND  REMOTE  LOCAL 

ACTION. 

"Whether  bitters  possess  any  direct  action  on  the  blood 
or  tissues  beyond  those  just  described,  is  uncertain.  Their 
indirect  effect  on  the  system  is  manifestly  great,  and  of  the 
first  importance  therapeutically,  as  they  are  the  means  of  intro- 
ducing into  the  blood  an  increased  amount  of  nutrient  material. 
In  this  way  bitters  are  tonics,  invigorating  the  body  whilst 
they  increase  appetite ;  a  system  of  treatment  which  is  agree- 
able and  striking  to  invalids  and  persons  enfeebled  by  disease, 
over- work,  or  dyspepsia. 

PareiraB  Radix. — Pareira  Eoot.  The  dried 
root  of  Ohondrodendron  tomentosum. 

Characters. — Long  cylindrical  twisted  pieces,  f  to  2  or 
more  inches  thick ;  with  a  thin  blackish-brown  bark,  marked 
with  longitudinal  furrows  and  transverse  ridges  and  fissures. 
Internally  yellowish-  or  brownish-grey,  with  circles  of  porous 
wood, -separated  into  wedge-shaped  portions  by  large  medullary 
rays  ;  waxy  when  cut.    No  odour ;  taste  bitter. 

Composition. — Pareira  E,oot  contains  a  bitter  alkaloid 
pelosine,  CigHgiNOs,  possibly  identical  with  beberine ;  starch, 
and  resin.  Incompatibles.  —  Persalts  of  iron,  salts  of  lead,  and 
tincture  of  iodine. 

Preparations. 

1.  Decoctum  Pareirse. — 1  in  16.    Dose,  1  to  2  fl.oz. 

2.  Extractum  Pareirae. — Aqueous.  16  in  1.*  Dose,  10  to  30  gr. 

From  Extractum  Pareirce  is  prepared: 
Extractum  Pareirce  Liquidum.  —  Extract  dissolved  in 
Spirit  and  Water.  1  in  4.  Dose,  |  to  2  fl.dr. 


ACTION  AND  USES. 

The  physiological  action  of  Pareira  is  imperfectly  known, 
but  it  is  believed  to  possess  mild  bitter  and  laxative  effects, 
and  to  be  a  moderately  active  diuretic. 

Empirically,  it  is  used  in  inflammatory  affections  of  the 
urinary  tract,  from  the  pelvis  of  the  kidney  downwards,  being 

*  That  ia,  16  parts  of  the  crude  drue:  are  required  to  ol>t.a.in  1  part 
of  the  preparation. 
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held  to  relieve  pain,  reduce  irritation,  and  promote  healing  and 
cessation  of  muco-purulent  discharge.  The  Extract  is  given 
along  with  the  Decoction  to  increase  its  strength ;  not  alone. 

Cocetiliis  ludicus.  — (lYo/J  official)  The  fruit 
of  Anamirta  paniculata.    From  the  East  Indies. 

Characters, — A  small  dark  brown  berry,  containing  a 
yellowish  reniform  seed. 

Composition. — The  active  principle  of  Cocculus  is  an  odour- 
less, very  bitter,  neutral  substance,  picrotoxln,  CqYL^^O^^  in 
colourless  crystals,  soluble  with  difficulty  in  water.    It  is  united 
with  menispermic  or  cocculinic  acid,  and  other  principles. 
Lose  of  Picrotoxin. — ^lu      2V  S^* 

Non-official  Preparation.  ■ 
Unguentum  Cocculi. — Seeds  80  gr.,  Lard  1  oz. 


ACTION  AND  USES. 

Externally,  Cocculus  or  Picrotoxin,  in  the  form  of  the 
Ointment,  very  carefully  applied  to  the  unbroken  surface, 
destroys  pediculi. 

Internally,  Picrotoxin  is  a  very  powerful  agent,  especially 
stimulating  the  motor  centres  and  medulla,  and  causing  violent 
spasms  of  the  flexors  and  intoxication  in  large  doses.  It  has 
been  chiefly  used  in  the  night-sweating  of  phthisis,  and  in 
chronic  nervous  diseases. 

PAPAVERACE^. 

Papaveris  Capsiila;. — Poppy  Capsules.  The 
nearly  ripe  dried  capsules  of  Papaver  somniferum. 
the  White  Poppy.    Cultivated  in  Britain. 

Characters. — Globular,  2  to  3  inches  in  diameter,  crowned 
by  stellately  arranged  stigmas.  Yellowish-brown  ;  frequently 
with  blackish  spots.  Presents  internally  thin  parietal  placentas, 
and  very  many  small  reniform  whitish  or  blackish  seeds.  In- 
odorous ;  slightly  bitter. 

Composition. — Poppy  Capsules  contain  a  little  opium  and 
woody  fibre  ;  the  seeds,  a  bland  oil.    See  Opium. 

Preparations. 

1.  Decoctum  Papaveris.— 1  in  10.   Not  given  internally. 
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2.  Extractum  Papaveris.— Aqueous  and  spirituous.    3  in  1. 

Dose,  2  to  5  gr. 

3.  Syrupus  Papaveris.— 1  in  3,  nearly.    Dose,  1  fl.dr. 


ACTION  AND  USES. 

The  action  of  Poppy  Capsules  is  the  same  as  that  of  Opium, 
but  much  weaker.  The  warm  Decoction  is  a  favourite  anodyne 
Fomentation.  _  The  Extract  and  Syrup  are  uncertain  remedies, 
md  preparations  of  Opium  are  in  every  respect  preferable. 

Opium. — Opium.  The  juice  obtained  by  incision 
from  the  unripe  capsules  of  Papaver  somniferum,  the 
White  Poppy.  Inspissated  by  spontaneous  evapora- 
tion.   Grown  in  Asia  Minor. 

Characters.  —  Rounded,  irregular,  or  flattened  masses, 
weighing  from  8  ounces  to  2  pounds  ;  generally  covered  with 
portions  of  poppy  leaves,  and  scattered  over  with  the  chaffy 
fruits  of  a  species  of  rumex.  When  fresh,  plastic,  moist, 
coarsely  granular,  and  reddish-  or  chestnut-brown ;  but  becom- 
ing harder  by  keeping,  and  darkening  to  blackish-brown. 
Odour  strong,  peculiar,  narcotic  ;  taste  nauseously  bitter. 

Varieties. — There  are  two  varieties  of  ofiBcial  Opium :  (1) 
Opium  from  Asia  Minor  ;  and  (2)  any  ordinary  variety.  (1) 
Smyrna,  Turkey,  or  Levant  Opium  is  the  best.  It  occurs  in 
irregular,  rounded,  or  flattened  masses,  seldom  more  than  two 
pounds  in  weight,  enveloped  in  poppy  leaves,  and  surrounded 
with  the  fruits  or  seeds  of  rumex.  Good  Smyrna  Opium  yields 
10  to  12  per  cent,  of  Morphine.  (2)  a.  Constantitiople  Opium  is 
generally  inferior  to  Smyrna.  It  is  found  in  cakes,  either  large 
and  irregular,  or  small  and  lenticular,  covered  with  a  poppy 
leaf,  and  marked  with  its  midrib,  but  without  rumex  seeds.  It 
smells  much  less  strongly  than  Smj'-rna  Opium,  b.  Egyptian 
Opium  occurs  in  round  flattened  cakes  of  a  reddish  hue,  with 
vestiges  of  a  leaf.  c.  Persian  Opium  is  in  sticks  or  lumps. 
d.  Indian  Opium  is  in  balls  enveloped  in  poppy  leaves,  or  in 
cakes,    e.  There  are  also  French  and  English  varieties. 

Composition. — Opium  contains  (1)  CQxioxn  alkaloids  ;  (2)  two 
neutral  substances;  (3)  two  organic  acids;  (4)  about  16  percent, 
of  water;  (5)  resin,  gum,  salts,  extractives,  odorous  principles, 
and  other  constituents  of  plants.  The  important  constituents 
arc  as  follows  r 
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Parts 
in  100 
parts. 

Constitu- 
tion. 

Reaction 

1.  Morphine  

2.  Codeine   

5  to  12 
up  to  -6 

C17H19NO3 
C18H21NO3 

Alkaline 
Alkaline 

3.  Thebaine     or  \ 
Paramorphine  j 

up  to  '3 

C19H21NO3 

Alkaline 

4.  Opianine   ...  ^ 

5.  Cryptopine  [ 
j6.  Metamorphine  T 
7.  Papaverine  ) 

•fi  to  1 

KM    UW  -L. 

C23H25NO5 
C20H21NO4 

Alkaline 
Alkaline 

8.  Narcotine  

4  to  6 

C22H23"N07 

Alkaline 

9.  Narcein   

up  to  -02 

C23H29NO9 

Neutral 

10.  Porphyroxin  ... 

11.  Laudanin  

C20H25NO4 

12.  Meconin   

•08  to  -3 

C10H10O4 

Neutral 

13.  Meconic  Acid  ... 

4  to  8 

C7H4O7 

Acid 

14.  Thebolactic  Acid 

1 

Probably 
Lactic  Acid 

!  Acid 

Characters. 


White  needles. 
See  page  213. 
( "White  i)lates,with 


t acrid 
taste. 


styptic 


White  needles. 
C  Shining    prisms ; 
X    tasteless,  odour- 
C  less. 

(  P  ine  white 
\  needles ;  odour- 
(    less,  bitter. 


j  White  needles ; 
(    odourless,  acrid. 

See  page  212. 


Impurities  (chiefly  adulterations). — Opium  is  often  soft 
from  excess  of  water,  which  causes  a  great  variation  in  the 
strength.  Stones,  fruits,  leaves,  etc.,  may  he  detected  hy 
filtering  a  decoction ;  and  starch  by  the  iodine  test.  The 
ofl&cial  test  is  intended  to  ascertain  the  amount  of  Morphine  in 
specimens  which  are  pure  but  of  doubtful  richness.  Test. — This 
is  a  modification  of  the  process  for  making  Hydrochlorate  of 
Morphine.  [See  page  211.)  100  gr.  dried  at  212°  ought  to 
peld  from  9 J  to  10^  gr.  of  Morphine. 

General  chemical  characters,  reactions,  and  incompatibilities 
of  Opium. — A  fluid  (watery  or  spirituous)  preparation  of  Opium 
reddens  litmus  paper  (free  meconic  acid).  It  gives  a  deep  red 
colour  with  perchloride  of  iron  (meconic  acid)  ;  precipitates  with 
acetate  and  subacetate  of  lead,  nitrate  of  silver,  zinc,  copper, 
and  arsenic  (meconatcs,  sulphates,  and  colouring  matter)  ;  a 
precipitate  with  tincture  of  galls  or  astringent  preparations 
(tannate  of  -  codeine).  It  becomes  turbid  with  fixed  alkalies 
and  their  carbonates,  alkaline  earths,  and  ammonia  (precipitated 
morphine  and  narcotine). 

Dose  of  Opium, — \  to  3  gr. 

0—8 
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Freparations. 

1.  Emplastrum  Opii.— 1  in  10,  with  Resin  Plaster. 

2.  Extractum  Opii. — Aqueous.    2  in  1.    Bose^  ^  to  1  gr. 

From  Fxtr actum  Opii  are  prepared  : 

a.  Extractum  Opii  Liquidum.— 1  of  Extraofc  macerated 
in  16  of  Water,  with  4  of  Spirit  added.  1  of  Opium 
{i.e.  J  of  Extract)  in  10.    Dose,  10  to  40  min. 

h.  Trochisci  Opii.— gr.  of  Extract  {i.e.  i  gr.  of  Opium) 
in  each.    Dose,  1  to  2. 

c.  ViNUM  Opii.— 4  of  Extract  (i.e.  1  of  Opium)  in  10  of 
Sherry,  with  Cinnamon  and  Cloves.  22  min.  =  1  gr. 
of  Extract.    Dose,  10  to  40  min, 

3.  Pilula  Plumbi  cum  Opio. — Opium,  1 ;  Acetate  of  Lead,  6 ; 

Confection  of  Roses,  1.    1  in  8.    Dose,  4  to  8  gr. 

4.  Pilula  Saponis   Composita.  —  Opium,  1  ;  Hard  Soap,  4 ; 

Water,  q.s.    1  in  6,  nearly.    Dose,  3  to  5  gr. 

5.  Pulvis  Opii  Compositus. —  Opium,  3;  Black  Pepper,  4; 

Ginger,  10;  Caraway,  12;  Tragacanth,  1.  1  in  10. 
Dose,  2  to  5  gr. 

Fro7}i  Fulvis  Opii  Compositus  is  prepared : 

CoNFECTio  Opii. — Compound  Powder,  1  ;  Syrup,  3.  1  of 
Opium  in  40.    Dose,  5  to  20  gr. 

6.  Pulvis    Ipecacuanhse    Compositus,  —  Dover's  Powder. 

Opium,  1;  Ipecacuanha,  1;  Sulphate  of  Potassium,  8. 
1  in  10,    Dose,  5  to  15  gr. 

From  Dover's  Fowder  is  prejmred : 

Pilula  Ipecacuanhje  cum  Scilla. — Compound  Ipeca- 
cuanha Powder,  3  ;  Squill,  1  ;  Ammoniacum,  1 ; 
Treacle,  q.s.    1  of  Opium  in  23,    Dose,  5  to  10  gr. 

7.  Pulvis  Kino  Compositus. — Opium,  1;  Kino,  15  ;  Cinnamon, 

4.    1  in  20.    Dose,  5  to  20  gi\ 

8.  Pulvis  Cretse  Aromaticus  cum  Opio. — Opium,  1 ;  Ai-omatic 

Chalk  Powder,  39.    1  in  40.    Dose,  10  to  40  gr. 

9.  Suppositoria  Plumbi  Composita. — Opium,  1  gr. ;  Acetate  of 

Lead,  3  gr. ;  and  Oil  of  Theobroma,  1 1  gr.  1  gr.  of  Opium 
in  each  Suppository, 

10.  Tinctura  Opii. — "Laudanum,"    Opium,  1^;  Proof  Spirit, 

20,  1  gr,  in  14|  min.  25  min,  =  22  min.  of  Extractum 
Opii  Liquidum  or  Vinum  Opii,    Dose,  5  to  40  min. 

From  Tinctura  Opii  are  prepared : 

a.  Enema  Opii. — Tincture  of  Opium,  \  fl.dr.  ;  Mucilage 
of  Starch,  2  oz.    For  one  enema. 
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I,  LiNiMENTUM  Oni.— Equal  parts  of  Tincture  of  Opium 
and  Soap  Liniment. 

11  Tinctura  Opii  Ammoniata.—"  Scotch  Paregoric."  Opium, 

100  gr. ;  Saffron,  180  gr.  ;  Benzoic  Acid,  180  gr.  ;  Oil  ot 
Anise,  1  fl.dr. ;  Strong  Solution  of  Ammonia,  4  fl.oz. ; 
Eectified  Spirit,  16  fl.oz.    1  in  96.    Dose,  30  to  60  min. 

12  Tinctura  Camphorse  Composita.— ''Paregoric."  Opium, 

40  gr.;  Benzoic  Acid,  40  gr. ;  Camphor,  30  gr.;  Oil  of 
Anise,  \  fl.dr. ;  Proof  Spirit,  20  fl.oz.  1  in  240.  Dose, 
15  to  60  min. 

13.  Unguentum  Gallse  cum  Opio.— Opium,  32  gr.;  Ointment 

of  GaUs,  1  oz.    1  in  14|. 

From  Opium  are  made : 

14.  Morpliiiise  Hydrocliloras.  —  Hydiochloiate  of 

Morphine.  Ci7Hi9N03,HCl,3HoO. 

^o^,;.^^._Made  by  (1)  precipitating  and  rejecting  the  meconic 
acid  and  resins,  by  adding  a  solution  of  Chloride  of 
Calcium  to  a  concentrated  cold  watery  infusion  of 
Opium ;  (2)  evaporating  the  solution  (containing  hydro- 
chlorates  of  the  alkaloids)  until  it  becomes  solid  on 
cooling,  pressing  the  mass  to  remove  colouring  matter, 
exhausting  with  boiling  water,  filtering,  evaporating, 
and  pressing  again ;  (3)  repeating  process  (2)  until 
solution  is  nearly  colomiess  ;  completing  decolorisation 
by  digesting  a  solution  of  the  solid  mass  in  boiling 
water  with  charcoal,  and  filtering ;  (4)  precipitating 
morphine  by  ammonia,  washing,  diffusing  in  water  ;  (5) 
dissolving  in  Hydrochloric  Acid,  and  crystallising  out. 

Character's. — White  acicular  prisms  of  silky  lustre.  Soliihility  : 
1  in  24  of  water ;  readily  in  spirit.  Solutions  yield  a 
white  precipitate  with  KHO,  soluble  in  excess.  Mor- 
phine salts  give  an  orange-red  colour  when  moistened 
with  HNO3  5  ^  greenish-blue  with  neutral  solution 
of  Fe2Clg.  Incompatibles.  —  The  alkaline  carbonates, 
lime-water,  salts  of  lead,  iron,  cop^Der,  mercury,  and 
zinc,  Liquor  Arsenicalis,  and  all  astringent  vegetable 
preparations.    Dose,  ^  to  J  gr. 

Preparations. 

a.  Liquor  Morphinse  Hydrochloratis. — Solution  of  Hydro - 
chlorate  of  Morphine.  4i  gr.  in  1  fl.oz.  of  a  mix- 
ture of  Spirit,  Water,  and  Diluted  Hydrochloric 
Acid.    1  in  100.    Dose,  10  to  50  min. 

h.  Suppositoria  Morphinse. — \  gr.  in  each,  with  14 J  gr. 
of  Oil  of  Theobroma. 
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c.  Suppositoria  Morphinae  cum  Sapone.— J  gr.  in  each, 

with  Glycerine  of  Starch,  Curd  Soap,  and  Starch. 

d.  Tinctura  Chloroform  et  Morphinae.— gr.  in  10  min. 

See  page  161. 

e.  Trochisci  Morphinse.—- gr.  of  Hydrochlorate  of  Mor- 

phine in  each.    Dose,  1  to  G. 
/.  Trochisci   Morphinse   et  Ipecacuanhae.  —  3^  gr.  of 
Hydrochlorate  of  Morphine  and  -jL  gr.  of  Ipeca- 
cuanha in  each.    Dose,  1  to  6. 

From  Morphince  Hyclrochloras  is  made : 

ff.  Morpliinac    Acetas.  —  Acetate    of  Morphine. 

Ci7Hij,N03,HC2H302,3H20. 
Source. — Made  by  precipitating  Morphine  from  a  watery 
solution  of  the  Hydrochlorate  by  means  of  ammonia ; 
dissolving  in    Acetic    Acid    and    Water;  and 
evaporating. 

Characters. — A  white  powder.     Soluhiliiy.  —  1  in  of 
water ;  readily  in  spirit.    Dose,  ^  to  gr. 

Freparations. 

a.  Injectio  Mo^cpliiiise  Hypodermica. — Hypodermic 
Injection  of  Morphine.  Made  by  freshly  pre- 
paring the  Acetate  as  above,  but  without  evapo- 
rating, 1  gr.  of  Acetate  in  10  min.  Fose^ 
hypodermicall}'",  1  to  3  min.  ;  or  more  with  care. 

j3.  Liquor  Morphinse  Acetatis. — Solution  of  Acetate 
of  Morphine.  4^  gr.  in  1  fl.oz.  of  a  mixture  of 
Spirit,  Water,  and  Diluted  Acetic  Acid.  1  in 
100.    Fose,  10  to  50  min. 

15.  Morpliinse  Sulphas.— (Ci7Hi9N03)o,H2S04,5H20. 
Source. — Made  like  the  Hydrochlorate,  Stilphuric  Acid  being 

used  to  dissolve  the  pure  Morphine  in  stage  (5).  About 
1  of  Sulphate  is  obtained  from  7i  of  Opium. 
Characters.— CoIovocIq^^  silky  needles.    Solubility. — 1  in  24  of 
water  ;  sparingly  in  spirit.    Fose,  ^  to  ^  gr. 

16.  Acicliim  Meconiciim. —  Meconic  Acid.  H3C7HO7. 

Source. — Made  by  adding  Chloride  of  Calcium  to  a  concentrated 
infusion  of  OjDium  nearly  neutralised  with  Ammonia  ; 
washing  the  precipitated  meconate  of  calcium ;  placing  it 
in  hot  water  ;  and  adding  Hydrochloric  Acid.  The  clear 
liquid  on  cooling  deposits  Meconic  Acid. 

Characters. — Nearly  colourless  micaceous  crystals.  Sparingly 
soluble  in  water ;  readily  soluble  in  alcohol,  yielding  a 
solution  having  a  strong  acid  taste  and  reaction,  and 
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coloured  red  by  neutral  solution  of  perchloride  of  iron, 
the  colour  being  discharged  by  strong,  but  not  by 
diluted,  hydi'ochloric  acid. 
/  Treparation. 

Liquor  Morphinse  Bimeconatis.— Made  by  precipitating 
Morphine  by  ammonia  from  a  solution  of  the  Hy- 
drochlorate  in  water;  draining;  and  dissolving  it 
in  Water,  Spirit,  and  Meconic  Acid.  h\  gr.  in  1  fl.oz. 
Bose^  5  to  40  min. 

17.  Codeina.— Codeine.  CigHaiNOsjHsO. 

^02^;.^^, —Separated  from  the  ammoniacal  liquors  from  which 
Morphine  has  been  obtained,  by  evaporating,  treating  the 
residue  with  water,  precipitating  with  caustic  potash, 
and  purifying  the  precipitated  alkaloid  by  recrystallisa- 
tion  from  ether. 

Characters. — Nearly  colourless  octahedra.  Soliihility :  1  in  80 
of  water  and  of  Liquor  Ammonise ;  very  readily  in  diluted 
acids  and  in  spirit.  Aqueous  solution  is  alkaline  and 
bitter.  Gives  a  yellow  (not  a  red)  colour  when  moistened 
with  HXO3.  Yields  a  colourless  solution  with  H^S04, 
which,  when  gently  warmed  with  a  trace  of  re2Clg, 
assumes  a  deep  blue  colour.    Dose,  J  to  2  gr. 

ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Opium  is  generally  believed  to  be  anaesthetic 
and  anodyne  when  applied  to  the  unbroken  skin ;  and  theEmplas- 
trum,  Linimentum,  fomentations  made  from  the  Tincture,  and 
other  preparations  are  used  to  relieve  the  pains  of  neuralgia, 
lumbago,   abscess,   etc.    It  is   doubtful,  however,  wh-ether 
Morphine  can  be  absorbed  by  the  unbroken  skin ;  and  the  benefit 
derived  from  these  applications  may  be  referable  to  the  spirit, 
resins,  etc.,  which  they  also  contain,  or  to  the  heat  which  they 
convey.    Wounds,  ulcers,  and  exposed  mucous  surfaces  readily 
absorb  Morphine  or  Opium,  which  are  used  in  painful  ulcers, 
conjunctivitis,  and  similar  diseases.    Morphine  is  occasionally 
given  by  the  endermic  method,  especially  in  the  epigastric 
region.    Hyimlermic  injection  is  a  most  valuable  means  of 
administration,  when  a  rapid  or  local  effect  is  specially  desired, 
or  when  the  stomach  is  irritable  or  inaccessible. 

Internally. — Opium  is  quickly  absorbed  by  the  mucous 
membrane  of  the  mouth,  and  exerts  an  action  there  which, 
although  in  part  also  specific  and  in  part  remote,  is  chiefly  an 
immediate  local  one.    A  full  medicinal  dose  renders  the  mouth 
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dry  and  the  tongue  foul,  from  diminution  of  the  secretions, 
with  thickness  of  the  voice  and  some  thirst.  On  entering  the 
stomach  Opium^  may  cause  sickness,  from  brief  irritation  of  the 
nerves,  but  sensibility  is  quickly  reduced;  hunger  and  pain  relieved 
or  removed ;  appetite,  gastric  secretion,  and  digestive  activity 
diminished ;  and  the  afferent  impressions  which  give  rise  to 
vomiting  arrested,  so  that  direct  emetics  will  no  longer  act. 
Anorexia,  nausea,  and  sickness  may  occur  as  sequelce  of  the 
same  or  of  larger  doses. 

These  effects  of  Opium  on  the  stomach  have  a  double 
bearing  in  therapeutics.  First,  they  indicate  that  it  has  a 
constant  tendency  to  derange  digestion.  Secondly,  it  is  a 
powerful  means  of  relieving  gastric  pain  and  vomiting,  what- 
ever their  cause,  but  especially  in  the  acute  catarrh  which 
remains  as  the  effect  of  irritant  food,  alcohol,  or  poison,  after 
these  have  been  removed;  in  ulcer,  "chronic,"  or  malignant; 
and  in  reflex  sickness,  due  to  disease,  irritation,  or  operation, 
in  some  other  part  of  the  abdomen.  In  chronic  dyspeptic  pain 
it  is  manifestly  contra-indicated. 

The  action  of  Opium  on  the  intestine  is  distinctly  sedative, 
although  very  brief  primary  stimulation  may  sometimes  be 
recognised.  Both  the  sensible  and  insensible  impressions  from 
the  mucous  membrane  are  diminished  or  arrested  by  medicinal 
doses  ;  pain  is  prevented  or  relieved ;  and  the  secretions  become 
less  abundant.  At  the  same  time  peristalsis  is  rendered  more 
feeble  or  is  completely  arrested  by  stimulation  of  the^splanchnics, 
the  inhibitory  nerves  of  the  intestinal  walls.  The  total  result 
on  the  bowel  is  anodyne  and  astringent.  Opium  is  there- 
fore a  most  valuable  remedy  for  unnatural  frequency  of  the 
bowels,  as  in  simple  diarrhoea,  dysentery,  the  first  stage  of 
cholera,  the  ulceration  of  typhoid  fever  and  tuberculosis,  and 
irritant  poisoning.  In  all  such  cases,  however,  it  must  be 
employed  with  the  cautions  to  be  afterwards  insisted  on ;  and 
in  most  instances  it  is  best  prescribed  as  an  addition  to  other 
astringents,  such  as  Chalk,  Lead,  and  Tannic  Acid  in  its  many 
forms ;  the  amount  of  Opium  being  a  minimum,  but  still 
sufficient  to  assist  the  less  powerful  drugs.  It  has  the  further 
advantage  of  relieving  abdominal  pain.  Even  infants  (see 
Cautions,  page  223)  may  thus  be  treated  for  diarrhoea  with  the 
greatest  benefit.  Very  large  doses  of  (^pium  paralyse  the 
splanchnics  in  animals,  increasing  peristalsis ;  and  diarrhoea 
may  be  observed  in  man  under  similar  conditions. 

Opium  is  of  still  greater  service  in  paralysing  the  bowels 
in  hernia,  intestinal  obstruction,  peritonitis,  and  visceral  per- 
forations, ruptures,  and  wounds.  The  drug  must  be  freely  and 
continuously  given,  until  nature  or  art  can  afford  relief. 


m 


Opium. 


215 


Given  by  the  rectum,  as  the  Enema  or  Suppository,  Opium 
relieves  local  pain,  diaiThoea,  dysentery,  and  spasm  of  the 
rectum  or  neighboui'ing  parts ;  sets  the  pelvic  organs  at  rest 
after  operations ;  and  prevents  irritability  of  the  rectum  by 
nutrient  enemata.  The  dose  of  Opium  by  the  rectum  should 
be  half  as  much  more  as  by  the  mouth. 

A  trace  of  Morphine  is  excreted  unabsorbed  in  the  faeces. 

2.  ACTION  ON  THE  BLOOD. 

Morphine  enters  the  circulation  less  quickly  than  some 
other  alkaloids,  although  the  first  traces  of  the  drug  are  rapidly 
discovered  in  the  blood.  Thus  its  full  action  is  comparatively 
slowly  developed,  and  solid  Opium  continues  to  exert  local 
effects  even  in  the  colon,  portion  by  portion  of  the  Morphine 
being  absorbed  into  the  vessels.  The  red  corpuscles  are  said 
to  be  reduced  in  size  indirectly,  possibly  through  slowing  of 
the  circulation  and  want  of  oxygen. 

3.  SPECIFIC  ACTION. 

After  administration  Morphine  may  be  found  in  the  organs, 
all  of  which,  probably  without  exception,  are  physiologically 
affected  by  it;  but  its  principal  action  is  exerted  upon  the 
nervous  system. 

The  convolutions  are  first  briefly  excited,  and  afterwards 
depressed,  probably  by  direct  action  of  the  Morphine  upon  the 
nerve  cells,  not  on  the  cerebral  vessels.  The  stage  of  Opium 
excitement  is  said  to  transcend  even  the  first  stage  of  alcoholic 
intoxication  in  the  exaltation  of  feelings,  the  sense  of  happiness 
and  comfort,  the  brilliancy  of  imagination,  and  the  increase  of 
intellectual  power  and  mental  vigour  generally,  all  accompanied 
by  brightness  of  expression  and  manner.  But  the  effect  of 
Opium,  even  in  this  stage,  is  raTcly  one  of  pure  exaltation,  and 
in  most  persons  is  perhaps  never  so.  There  is  generally  some 
perversion  of  the  faculties,  and  the  imagination  becomes  extra- 
vagant, wandering  into  the  land  of  di'eams,  of  the  grotesque, 
and  the  impossible.  Depression  now  supervenes  :  the  various 
perceptive  and  sensory  centres  in  the  convolutions  are  more  or 
less  depressed,  according  to  the  dose ;  impressions  made  upon 
the  afferent  nerves,  including  pain,  do  not  readily  affect  the 
receptive  centres;  the  subject  becomes  di'owsy,  and  finally 
sleeps ;  and  if  he  momentarily  respond  to  a  sharp  inquiry  or 
other  forms  of  stimulation,  he  quickly  relapses  into  heavy 
sopor If  the  dose  has  been  excessive,  the  stage  of  excitement 
is  entirely  absent,  the  cerebrum  is  speedily  and  profoundly  de- 
pressed, and  no  response  follows  severe  forms  of  stimulation, 
such  as  flagellation  :  the  patient  is  comatose.    These  effects  of 
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Opium  on  the  brain  as  a  stimulant,  anodyne,  hypnotic,  and 
narcotic,  are  more  marked  in  man  and  in  highly  intellectual 
races,  than  in  animals  and  lower  races,  respectively.  In  cold- 
blooded animals  they  are  quite  subordinate  to  the  effects  of 
stimulation  of  the  cord. 

The  ganglia  at  the  base  of  the  brain  are  affected  by  Opium, 
whence  contraction  of  the  pupil  and  disturbed  accommodation. 

The  motor  centres  in  the  brain  arid  spinal  cord  are  at 
first  briefly  stimulated  by  Opium,  reflex  excitability  being 
increased,  as  shown  by  restlessness  in  man  and  convul- 
sions in  animals.  At  the  stage  of  cerebral  depression,  languor 
and  muscular  weakness,  of  central  origin,  set  in,  and  the  subject 
lies  down ;  but  there  is  not  then  complete  loss  of  muscular 
power  and  irritability,  and  even  in  dangerous  poisoning  the 
patient  can  be  marched  about,  if  supported  on  either  side. 

Following  close  upon  the  convolutions  and  cord,  the  great 
vital  centres  in  the  medulla  are  markedly  affected  by  Opium. 
Vomiting  is  not  uncommon  as  one  of  the  first  effects.  The 
respiratory  centre,  at  first  unaffected,  is  then  depressed,  the 
respiratory  movements  becoming  quiet,  superficial,  and  irregu- 
lar ;  death  by  Opium  poisoning  being  due  to  paralysis  of  the 
respiratory  centre  and  arrest  of  breathing,  that  is,  to  asphyxia. 
The  cardiac  centre  is  more  resistant  to  Morphine  :  it  is  first 
excited  so  as  to  increase  inhibition  (after  evanescent  accelera- 
tion) ;  but  it  is  soon  depressed,  and  the  pulse  rises  in  frequency. 
The  vascular  centre  is  depressed,  but  never  to  a  dangerous 
extent;  and  even  in  complete  narcosis,  when  respiration  is 
failing,  the  blood  pressure  (pulse)  responds  to  afferent  stimuli. 
The  full  action  of  Opium  on  the  respiration,  heart,  and  vessels 
will  be  immediately  described. 

We  shall  presently  find  that  the  therapeutical  value  of 
the  action  of  Opium  on  the  central  nervous  system  lies  in  the 
fact  that  it  depresses  the  perceptive  and  sensory  centres  so 
much  earlier  and  more  profoundly  than  the  vital  centres  in 
the  medulla.  Its  effects  on  the  pupil,  heart,  vessels,  respira- 
tion, and  cord,  are  of  less  positive  value  in  treatment,  and  in 
some  respects  altogether  unfortunate. 

The  functions  of  the  sensory  nerve  terminations  are  lowered 
or  arrested  by  Opium,  common  sensibility  being  especially  re- 
duced, so  that  pain  cannot  be  originated ;  but  this  peripheral 
anaesthetic  or  anodyne  effect  of  Morphine  given  by  the  mouth 
is  decidedly  secondary,  both  in  time  and  in  degree,  to  its  allied 
action  on  the  sentient  centres,  and  to  its  local  effect  when 
administered  by  hypodennic  injection,  already  described. 

The  conductivity  of  the  sensory  nerve  trioiks  is  diminished 
by  local  injection  of  ISLorphine,  as  well  as  by  its  internal 
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administration ;  this  offering  a  second  interruption  to  the 
flow  of  painful  impressions  inwards. 

The  motor  nerves  are  first  briefly  excited,  and  then  para- 
lysed from  the  centres  outwards.  Muscular  initability  is  never 
completely  lost. 

The  action  of  Opium  upon  the  centres  of  several  of  the 
viscera  has  been  partly  described  under  the  previous  heads.  In 
addition,  it  depresses  the  afferent  (including  the  sensory)  nerves 
of  all  organs,  and  acts  upon  many  of  the  viscera  directly. 
The  heart  is  temporarily  accelerated  by  Opium,  in  part 
through  the  cardiac  centre,  in  part  through  its  intrinsic 
ganglia.  Thereafter,  or  with  fuller  doses,  it  is  slowed  by 
stimulation  of  the  vagus  in  the  medulla  and  heart.  Finally, 
the  cardiac  vagus  is  depressed  or  paralysed ;  but  by  this 
time  the  intrinsic  ganglia  are  so  dej^ressed  that  acceleration  is 
impossible,  and  the  action  remains  infrequent  whilst  very 
feeble.    Ver^^  rarely  death  occurs  by  sudden  cardiac  failure. 

The  vessels,  dilated  through  the  centre,  as  described,  are 
not  directly  influenced  by  Opium,  either  in  their  muscular 
coats  or  in  their  peripheral  nerves. 

Whilst  the  respiratory  movements  of  the  chest  are  im- 
paired through  the  centre,  so  that  they  become  feeble  and  tend 
to  cease,  the  afferent  nerves  of  breathing',  that  is,  the  branches 
of  the  vagus  arising  in  the  lungs  and  passages,  are  also  depressed. 
Thus  reflexion  is  dulled  or  arrested  at  its  very  origin,  and 
dyspnoeal  excitement  (hyperpnoea) ,  cough,  spasm,  and  other  re- 
flex respiratory- acts  are  rendered  more  difficult  or  are  altogether 
prevented.  At  the  same  time  the  bronchial  secretions  are 
diminished  or  inspissated  by  the  action  of  the  drug  upon  the 
glands,  and  the  activity  of  the  pulmonary  circulation  is  lowered 
with  the  general  blood  pressure  and  by  the  weakening  of  the 
respiratory  movements.  The  total  effect  of  Opium  upon  the 
respiratory  functions  is  thus  powerfully  depressant. 

The  biliary  and  glycogenic  functions  of  the  liver  are 
affected  by  Morphine,  which  may  cause  pale  stools  or  even  jaun- 
dice, and  remarkably  diminishes  the  amount  of  sugar  in  diabetes. 
Hepatic  and  general  metabolism  is  reduced  in  activity,  the 
amount  of  urea  and  probably  of  carbonic  acid  excreted  being 
clistmctly  diminished.  The  temperature  rises  for  a  time,  and 
then  falls,  apparently  varying  with  the  blood  pressure. 

4.  SPECIFIC  USE^^. 

The  hypnotic  and  anodyne  effects  of  Opium  constitute  it 
by  iar  the  most  valuable  drug  of  its  kind,  and  the  most  im- 
portant article  of  the  whole  materia  meclica.  It  is  constantly 
employed  to  mducc  sleep,  relieve  pain,  and  calm  excitement  • 
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this  combination  of  properties  making  Opium  greatly  superior 
to  Chloral  and  other  simple  hypnotics,  on  the  one  hand,  and  to 
Aconite,  Belladonna,  Quinine,  and  other  direct  or  indirect  ano- 
dynes, on  the  other  hand.  Speaking  broadly,  it  is  used  in 
sleeplessness  due  to  pain  ;  in  the  insomnia  of  exliaustion,  over- 
work, fever,  or  insanity ;  and  in  the  restlessness  and  anxiety 
of  visceral  disease,  the  quantity,  combinations,  and  time  of 
administration  being  carefully  arranged.  In  delirium  Chloral 
is  often  preferred,  especially  in  delirium  tremens  ;  but  Opium 
is  more  suitable  in  the  delirium  of  mania,  and  in  the  later 
stages  of  fevers,  when  the  temperature  is  falling  and  the  respi- 
ration and  circulation  are  not  oj)pressed.  It  has  been  recom- 
mended, however,  in  heat  pyrexia,  combined  with  Quinine. 

There  are  but  few  kinds  of  pain  that  cannot  be  relieved  by 
Opium  ;  whether  it  be  wise  to  administer  it  in  every  instance  is 
another  question.  The  unbearable  pains  attending  the  passage 
of  renal  and  biliary  calculi ;  the  pains  of  neuralgia,  acute  rheu- 
matism, and  cancer ;  of  fractures,  dislocations,  and  other  in- 
juries, are  a  few  examples  of  conditions  in  which  Opium  is 
essential.  In  all  cases  where  pain  is  urgent,  and  its  seat  acces- 
sible, the  hypodermic  method  should  be  chosen.  In  gout  it  is 
to  be  used  only  when  the  pain  is  excessive,  as  it  tends  to 
aggravate  the  cause.  In  hysterical  pain  it  is  less  valuable. 
Other  local  visceral  pains  will  be  noticed  presently.  The 
pain  and  shock  of  operations  are  treated  with  a  full  dose  of 
Opium. 

No  use  is  made  of  the  action  of  Opium  on  the  iris  and 
ciliary  nerves. 

As  an  antispasmodic,  Opium  is  less  employed  for  various 
reasons,  e.g.  in  epilepsy  and  other  convulsive  diseases ;  but  it 
relieves  some  cases  of  spasmodic  asthma,  whooping-cough,  and 
spasmodic  stricture  of  the  urethra. 

The  violent  spasms  and  pains  of  certain  diseases  of  the 
cord  may  yield  to  no  other  form  of  treatment  than  Morphine 
hypodermically. 

From  its  action  on  the  medulla,  Opium  has  been  recom- 
mended as  an  antidote  to  Belladonna,  which  is  so  far  its  physio- 
logical antagonist,  as  we  shall  see  (page  224);  but  it  must 
be  used  with  caution,  and  only  in  the  stage  of  excitement. 

The  practical  points  connected  with  the  vital  centres  will 
now  be  noticed  under  the  heart,  vessels,  and  respiration : 

In  diseases  of  the  heart,  Opium  is  of  groat  value  to  relieve 
pain,  anxiety,  and  distress,  whilst,  as  we  have  seen,  it  is  a 
dangerous  cardiac  depressant.  Towards  the  end  of  most  cases 
of  cardiac  disease,  the  greatest  discrimination  is  called  for  as  to 
whether  Opium  may  or  may  not  be  given.    Tlie  safe  rule  is  to 
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trust  to  other  anodynes  entirely,  such  as  Belladonna,  direct  and 
indirect  stimulants,  and  measures  for  relieving  the  circulation; 
hut  it  is  equally  true  that  in  some  cases  of  heart  disease  un- 
speakahle  relief  and  permanent  benefit  may  be  obtained  by  the 
hypodermic  injection  of  Morphine.  This  subject  must  be 
studied  in  books  on  the  practice  of  medicine. 

From  its  soothing  effect  upon  the  vessels  and  circulation 
generally,  Opium  is  a  haemostatic  of  the  first  order,  but  requires 
to  be  used  with  judgment.  In  haemoptysis  it  is  given  in 
moderate  doses,  to  relieve  cough,  to  depress  the  circulation 
slightly  by  slowing  and  M^eakening  the  heart  and  dilating  the 
vessels,  and  to  relieve  the  mind  of  the  anxiety  "v^hich  aggra- 
vates the  bleeding.  In  intestinal  haemorrhage  it  is  of  great 
value,  arresting,  as  it  also  does,  the  movements  of  the  bowel.  It 
is  best  given  with  Lead  or  preparations  containing  Tannic  Acid. 

The  soothing  influence  of  Opium  on  the  bronchi,  lungs, 
the  afferent  nerves  and  the  centre  of  respiration,  accounts  for 
its  extensive  employment  in  cough,  pain,  dyspnoea,  and  other 
distressing  symptoms  in  the  chest.  Its  power  here  is  unques- 
tionable ;  but  for  this  very  reason  the  danger  attending  it  is 
gTeat.  Cough  and  dyspnoea  are  frequently  beneficial  acts,  and 
are  not  to  be  arrested  in  a  routine  fashion  by  sedatives,  but,  if 
possible,  by  the  removal  of  their  cause.  When  cough  is  due  to 
some  irremovable  condition,  such  as  a  growth  in  the  lungs  or 
bronchi,  to  pressure,  to  remote  (reflex)  irritation,  or  to  excessive 
irritability  of  the  nerves  and  centre.  Opium  is  indicated,  and 
may  be  given  with  benefit.  On  the  other  hand,  in  cough  and 
respiratory  distress  with  abundant  secretion,  as  in  the  bronchitis 
of  the  old  and  infinm  or  of  the  very  young  and  feeble,  Opium 
leads  to  retention  and  inspissation  of  the  products,  aggravation 
of  the  cause,  and  asphyxia,  and  is  on  no  account  to  be  given. 
Between  these  extremes  lies  every  variety  of  case  in  which 
Opium^  may  suggest  itself,  e.g.  in  phthisis  and  recurrent 
bronchial  catarrh.  The  rules  of  practice  here  should  be  not  to 
prescribe  Opium  unless  other  means  have  failed,  such  as  the 
many  expectorants,  and  attention  to  food,  M^armth,  etc. ;  and 
that,  when  given.  Opium  must  be  ordered  in  small  doses  com- 
bined with  expectorants,  such  as  Ammonia  and  Ipecacuanha, 
which  will  prevent  dangerous  depression  of  the  local  nerves 
and  centres.  In  acute  inflammation  of  the  pleura,  or  pleuro- 
pneumonia, it  may  be  necessary  to  relieve  severe  pain  in  the 
chest,  harassing  cough,  sleeplessness,  and  mental  distress  by 
Morphine  hj^podermically.  For  asthma,  Opium  must  be 
ordered  with  the  greatest  hesitation,  as  the  Opium  habit  is 
readily  acquired  in  this  disease.  Its  employment  in  hajmoptysis 
has  been  already  noticed. 
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With  respect  to  tlie  liver  and  metabolism,  Opium  is  by  far 
the  most  powerful  drug  known  for  reducing  or  removing  sugar 
from  the  urine  in  diabetes,  and  therewith  ameliorating  the 
condition  of  the  patient  in  most  respects.  Very  large  doses  of 
solid  Opium,  Morphine,  or  better  still,  Codeine,  may  be 
tolerated  in  this  disease,  their  effect  on  the  nervous  system  being 
remarkably  absent  whilst  the  diabetes  is  yielding.  Acute 
inflammatory  and  febrile  diseases  are  now  less  frequently 
treated  with  Opium  than  formerly,  when  a  combination  with 
Calomel  was  in  general  use,  the  Opium  preventing  the  purga- 
tive action  of  the  mercurial,  and  the  latter  preventing  consti- 
pation, whilst  both  drugs  were  believed  to  act  specifically  on 
the  morbid  process,  reducing  the  local  and  general  circulation, 
alleviating  pain  and  restlessness,  and  promoting  healing.  The 
combination  is,  moreover,  very  valuable  in  sj'philis.  In  the 
specific  fevers,  such  as  typhoid,  Opium  given  with  judgment 
relieves  delirium,  as  we  have  seen,  checks  diarrhoea,  and  is 
invaluable  in  htemorrhage,  perforation,  or  peritonitis.  "With 
Quinine  it  is  given  in  some  cases  of  malaria.  Phagedsena  and 
some  other  kinds  of  ulceration  may  call  for  its  free  exhibition. 

Opium  is  employed  in  obstetrics  to  prevent  abortion,  in 
some  varieties  of  difficult  labour,  and  to  relieve  after-pains. 

5.  REMOTE  LOCAL  ACTION  AND  USES. 

The  excretion  of  Morphine  commences  quickly,  but  may  not 
be  completed  for  forty-eight  hours.  It  passes  out  of  the  body 
by  most  of  the  secretions,  especially  the  urine,  where  it  is  found 
mainly  imchanged.  The  quantity  of  urine  may  be  diminished ; 
its  evacuations  sometimes  disturbed  or  difficult,  horn  the  local 
action  of  Morphine  on  the  nervo-muscular  mechanism  of  the 
bladder ;  sugar  is  occasionally  present.  These  facts,  and 
the  probability  of  the  retention  and  accumulation  of  ]\Ior- 
phine  in  the  system  if  the  action  of  the  kidneys  be  deficient, 
indicate  the  necessity  to  give  it  only  with  the  greatest  caution, 
in  teduced  doses,  or  not  at  all,  in  renal  disorder  or  disease. 

Morphine  in  passing  through  the  skin  may  cause  itching, 
heat,  and  sometimes  eruptions.  The  vessels  are  also  dilated,  as 
we  have  seen,  and  the  sweat  glands  decidedly  stimulated  ;  both 
being  effects  of  its  central,  not  of  its  local  cutaneous  action. 
Thus  Opium,  especially  in  the  form  of  Dover's  Powder,  is  a 
valuable  diaphoretic,  and  is  given  with  great  success  as  a  re- 
frigerant apyretic  in  the  onset  of  catarrh,  influenza,  and  mild 
febrile  or  rheumatic  attacks  caused  by  cold.  Under  certain 
circumstances,  Dover's  Powder  checks  the  sweating  of  phthisis, 
probably  by  removing  its  cause.  Being  excreted  in  the  milk, 
Morphine  must  be  prescribed  with  caution  to  nursing  females. 
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6.  ACTION  AND  USES  OF  THE  PRINCIPAL  CONSTITUENTS  OF 

OPIUM. 

1.  Morphine.— The  action  of  opium  depends  chiefly  on 
morphine,  and  the  description  just  given  applies  so  nearly  to 
the  pure  alkaloid,  that  only  a  few  points  of  difference  require 
to  he  noticed.  These  depend  upon  two  principal  circumstances: 
(1)  Opium,  being  much  less  soluble  than  the  pharmacopoeial 
preparations  of  IMorphine,  is  more  slowly  absorbed,  and  thus 
acts  less  quickly  than  Morphine,  whilst  its  effects  are  more 
lasting,  and  its  immediate  local  action  on  the  intestines  is 
decidedly  more  marked.  (2)  Several  of  the  constituents  of 
Opium  possess  more  or  less  convulsant  action  (Thebaine, 
Codeine,  Narcotine) ,  Morphine  none  (in  man) ;  the  latter  has 
therefore  a  more  sedative  influence  than  the  entire  drug.  The 
effect  of  Morphine  on  the  skin  is  also  less  marked  than  that  of 
Opium.  Unless  there  be  some  special  reason  to  the  contrary, 
Morphine  is  generally  to  be  preferred  to  Opium  in  practice,  as 
being  of  definite  composition  (whilst  the  crude  drug  is  very 
variable),  more  rapid  in  action,  and  readily  administered  hypo- 
dermically,  whilst  the  dyspeptic  and  constipating  effects  of  the 
drug  are  less  marked.  Opium  is  to  be  preferred  in  intestinal 
and  abdominal  diseases,  such  as  diarrhoea,  obstruction,  peri- 
tonitis, and  hernia,  because  it  reaches  the  bowel  directly ;  in 
delirium  tremens  and  mental  disorder,  because  its  action  is 
more  continued ;  in  diabetes,  because  it  contains  Codeine ;  for 
combinations  with  Quinine  or  Calomel,  and  as  a  diaphoretic, 
because  it  prevents  purgation  and  lowers  fever  ;  in  astringent 
enemata,  from  its  action  on  the  bowel ;  and  for  local  applica- 
tions, e.g.  to  the  conjunctiva,  because  less  irritant  than  the 
alkaloid.  The  relative  strength  of  Opium  to  Morphine  is 
about  20  or  30  to  100,  i  or  i  to  1. 

2.  Codeine. — This  alkaloid  appears  to  excite  the  cord 
more  than  ]Morphine,  and  to  depress  the  convolutions  less,  so 
that  muscular  tremors  may  follow  and  exceed  the  sedative 
influence.  Codeine,  in  ^-gr.  doses  cautiously  increased,  markedly 
reduces  the  amount  of  sugar  in  diabetes,  appearing  to  act  as 
an  alterative  to  the  nervous  system,  and  thus  to  cure  (not 
simply  relieve)  the  disease  in  some  instances. 

3.  Narcotine.,  which  is  so  large  a  constituent  of  Opium,  is 
probably  often  impure  from  an  admixture  of  Morphine.  By 
some  authorities  it  is  considered  to  be  hypnotic,  by  others  con- 
vulsant.   It  is  not  used. 

4.  Narcein  probably  acts  like  morphine,  and  is  not  em- 
ployed medicinally.* 

5.  Thebaine  is  a  convulsant,  almost  like  Strychnine. 
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6.  Opianine,  Cryptopine,  Metamorphine,  and  possibly 
Papaverine,  act  like  Morphine.  Porphyroxin  and  Laudanin 
act  like  Codeine. 

7.  The  action  of  Meconic  Acid  is  doubtful. 

7.  APPLICATIONS  OF  THE  VARIOUS  PREPARATIONS  OF  OPIUM. 

This  subject  will  be  best  discussed  from  the  point  of  view 
of  the  conditions  calling  for  Opium. 

1.  Severe  pain,  such  as  colic  or  neuralgia,  is  to  be  treated 
with  the  Hypodermic  Injection  of  Morphine.  Failing  this, 
either  of  the  Solutions  of  Morphine  must  be  given  by  the 
mouth,  or  a  fluid  preparation  of  Opium,  such  as  the  Tincture, 
or  the  Liquid  Extract  (about  one-seventh  more  active  than  the 
Tincture).  The  Enema  is  a  valuable  anodyne  in  cases  of  ab- 
dominal pain.  The  Pilula  Saponis  Composita  also  acts  rapidly, 
being  more  readily  soluble  in  the  stomach  than  solid  Opium. 

2.  Superficial  pain  may  be  met  by  local  applications,  such 
as  the  Plaster,  Liniment,  or  fomentations  made  with  Laudanum 
or  other  fluid  preparation ;  but,  as  we  saw,  the  value  of  the 
di'ug  itself  in  all  these  applications  is  very  doubtful. 

3.  As  a  hypnotic,  the  best  forms  are  the  Tincture,  the 
Liquid  Extract,  the  Solutions  of  Morphine,  and  the  Soap  and 
Opium  Pill ;  the  particular  preparation  and  the  dose  being 
regulated  by  the  degree  of  sleeplessness  and  by  the  pain  which 
may  accompany  it.  Dover's  Powder  is  an  excellent  hypnotic 
in  the  restlessness  at  the  commencement  of  feverish  attacks. 

4.  As  a  sedative  to  the  stomach,  various  preparations  may 
be  tried,  such  as  the  Solutions  of  Morphine  in  effervescing 
mixtures.  Morphine  endermically  or  hj^odermicall)^  to  the 
epigastrium;  sometimes  solid  Opium  or  the  Extract  in  the 
form  of  a  small  pill.  Dover's  Powder  combined  with  Bismuth 
or  Soda  is  of  value  in  painful  ulceration  and  acute  dyspepsia. 

5.  As  a  sedative  and  astringent  to  the  bowels.  Laudanum, 
either  by  the  mouth  or  as  the  Enema,  may  be  given  in  urgent 
cases  attended  by  much  pain.  When  there  is  less  urgency,  we 
may  prescribe  one  of  the  powders :  Compound  Opium  Powder, 
Chalk  and  Opium,  Kino  and  Opium,  or  Dover's  Powder. 
Acetate  of  Morphine  with  Acetate  of  Lead  and  Acetic  Acid,  or 
the  Lead  and  Opium  Pill  may  be  demanded  in  severe  diarrhoea, 
especially  if  ha3morrhage  threaten.  Solid  Opium,  alone  or 
combined  with  Calomel,  is  the  best  form  of  sedative  when  the 
bowel  must  be  paralysed,  as  in  hernia,  peritonitis,  and  intes- 
tinal obstruction. 

6.  As  sedatives  to  the  rectum,  bladder,  peh-ic  organs,  and 
urethra,  we  possess  the  various  Suppositories  of  Opium  and 
Morphine,  and  the  Enema. 


Opium, 


223 


7.  Cough  may  be  relieved  by  several  special  preparations, 
namely :  Tinctura  Camphorjie  Composita,  Tinctura  Opii  Am- 
moniata,  the  Ti'ochisci,  and  Pilula  Ipecacuanhae  cum  Scilla. 

8.  Diaphoresis  may  be  accomplished  with  Dover's  Powder. 
The  uses  of  the  other  preparations  are  obvious.    The  Con- 
fection is  a  pleasant  form  of  the  Compound  Powder. 

Influences  modifying  the  action  and  uses  of  Opium. 
Dangers :  Cautions. — Age  greatly  modifies  the  effects  of 
Opium,  children  being  particularly  susceptible  of  its  influence  on 
the  convolutions  and  medulla.  An  infant  of  one  year  should 
not  be  given  more  than  half  a  minim  of  the  Tincture  for  an 
ordinary  dose,  and  suckling  women  should  be  ordered  Opium 
with  special  precautions.  Females  are  more  easily  affected  than 
males.  Certain  individuals  have  peculiar  idiosyncracies  as 
regards  Opium,  some  resisting  its  action,  others  being  excited 
by  it,  others  again  very  readily  narcotised ;  whilst  more  fre- 
quently some  persons  suffer  from  a  species  of  shock  after  the 
hypodennic  injection  of  Morphine,  becoming  sick,  faint,  and 
even  alarmingly  collapsed.  The  effect  of  habit  is  extremely 
marked  in  Opium,  the  necessary  dose  steadily  rising,  until 
large  quantities  may  be  safely  taken.  Disease,  especially  pain, 
affords  great  resistant  power  to  the  action  of  Opium,  which 
appears  to  expend  itself  on  the  morbid  process.  The  quality 
of  the  Opiimi,  the  particular  preparation,  and  the  combinations 
used,  also  modify  its  action.  On  the  contrarj'-,  Opium  and 
Morphine  act  more  powerfully  in  the  subjects  of  kidney  disease, 
as  we  have  already  seen.  Morphine  and  Opium  are  contra- 
indicated  because  dangerous,  or  they  are  to  be  used  with  special 
care,  in  diseases  of  the  respiratory  organs,  the  heart,  and  the 
kidneys  ;  in  congestive  conditions  and  hyperasmia  of  the  brain ; 
and  in  alcoholic  intoxication. 

Opium  and  Belladonna :  Combinations  and  Antagonism 
of  Morphine  and  Atropine. — In  several  respects  the  action  of 
Morphine  is  opposed  to  that  of  Atropine,  the  active  principle 
of  Belladonna.  The  antagonism  between  the  two  substances  is 
in  part  real,  such  as  their  respective  effects  on  the  convolutions, 
respiratory  centre,  and  intestines.  In  part  it  is  apparent  only. 
Thus,  the  contraction  of  the  pupil  caused  by  Morphine  occurs 
through  the  basal  ganglia ;  the  dilatation  caused  by  Atropine 
is  referable  to  paralysis  of  the  ciliary  branches  of  the  third 
nerve.  Morphine  is  a  diaphoretic  through  the  centres ;  Atro- 
pine an  anhidrotic  through  the  terminal  nerves  of  the  glands. 
Both  depress  the  heart,  and  reduce  the  blood  pressure,  in 
poisonous  doses.  Thus  Morphine  and  Atropine  are  not  true 
antagonists,  but  the  one  may  prevent  or  relieve  certain  effects 
of  the  other,  and  may  therefore  be  combined  with  the  other 
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for  particular  medicinal  purposes,  or  given  in  the  treat- 
ment of  poisoning-  by  the  other  under  particular  circum- 
stances. 

Combinations  of  Atropine  and  Morphine  are  now  used 
for  hypodermic  injection  (y-^j,  or  even  -^^  gr.  of  Sulphate 
of  Atropine,  to  each  grain  of  Acetate  of  Morphine)  to  prevent 
certain  unpleasant  effects  of  the  latter.  It  is  found  that  the 
immediate  sickness  and  depression,  and  the  subsequent  dys- 
pepsia and  constipation,  may  thus  be  avoided,  and  a  more 
natural  sleep  induced.  The  combination  is  preferable  when 
Morphine  is  given  as  a  hypnotic  or  anodyne ;  in  conditions  of 
cardiac  depression  and  disease  of  the  lungs ;  in  obstruction 
of  the  bowels  ;  and  to  relieve  spasms.  The  Atropine  should 
be  avoided  in  cerebral  excitement,  especially  mania. 

TJse  as  mutual  antidotes. — Sulphate  of  Atropine,  in  doses  of 
■jL.  gr.,  may  be  injected  subcutaneously  everj'  quarter  of  an 
hour  in  Opium  poisoning,  the  pulse  and  respiration  being  care- 
fully watched.  Three  or  four  doses  may  thus  be  given ;  but 
the  ordinary  means  of  resuscitation,  especially  artificial  respira- 
tion, must  not  be  for  a  moment  interrupted. 

In  poisoning  by  Belladonna,  Morphine  should  be  given 
subcutaneously,  with  the  same  precautions,  in  doses  of  \  gi'. 

Apomoi^phiiise  Hydi'ocliloras* — Hydrochlo- 
RATE  OF  Apomorphine.  CjyHjyNOojHCl.  The  hy- 
drochlorate  of  an  alkaloid  obtained  by  heating  Mor- 
phine or  Codeine  in  sealed  tubes  with  Hydrochloric 
Acid,  =  +  HoO,  the  alkaloid 

losing  one  molecule  of  water. 

Characters. — Small,  greyish- white,  shining  needles,  turning 
green  on  exposure  to  light  and  air,  inodorous,  very  faintly 
acid.  Soluhility  :  completely  in  water  and  in  spirit.  Solutions 
become  decomposed  and  green  when  boiled;  give  with  NaHCO^ 
a  precipitate  which  becomes  green  on  standing,  and  then  forma 
a  purple  solution  with  ether,  violet  with  chloroform,  and 
blueish-green  with  alcohol.  With  dilute  solution  of  perchloride 
of  iron  it  gives  a  deep  red,  with  nitric  acid  a  blood-red,  coloration. 
Dose.—^^  to  i  gr.  by  the  mouth  ;  ^  to      gr.  hypodermically. 

Preparation. 

Injectio  Apomorphinae  Hypodermica.— 2  gr.  dissolved  in  100 
min.  of  Camphor  Water.  Should  be  preixared  as  re- 
quired.   Dose,  subcutaneously,  2  to  5  min. 
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ACTION  AND  USES. 

Apomorphine  is  the  most  certain  of  all  emetics,  acting  upon 
the  vomiting  centre,  and  not  on  the  stomach,  i.e.  being  an 
indirect  emetic.  In  from  five  to  twenty  minutes  it  causes 
moderate  nausea,  repeated  vomiting,  and  the  disturbances  of 
the  respiratory  and  circulatory  organs  produced  by  emetics. 
{See  page  449.)  If  the  dose  have  been  sufficient,  the  evacua- 
tion of  the  stomach  is  certain  and  complete.  Larger  doses 
cause  prostration  and  paralysis  of  the  voluntary  muscles, 
depression  of  the  respiratory  centre,  acceleration  of  the  heart, 
and  faU  of  temperature.  Small  doses  are  expectorant.  Apo- 
niorphine  may  be  used  for  the  many  purposes  of  emetics  in 
general.  Its  special  advantages  consist  in  its  certainty ;  the 
absence  of  local  ii'ritation  of  the  stomach ;  the  readiness  with 
which  it  can  be  given  hypodermically,  that  is  to  patients 
unable  to  swallow,  as  a  small  non-irritant  injection ;  and  the 
absence  of  after-eifects.  Its  expectorant  action  has  been  as 
yet  but  little  emj)loyed. 

RhcBados  Petala. — Eed-Poppy  Petals.  The 
fresh  petals  of  Papaver  Rhceas.  Indigenous. 

Characters. — Scarlet ;  with  heavy  poppy  odour  ;  bitter. 

Composition. — Red  Poppies  contain  40  per  cent,  of  red 
colouring  matter,  readily  soluble  in  water,  consisting  of  papa- 
ver ic  and  rkceadic  acids;  an  alkaloid  rlumdine^  CoiHoiNO^j,  with- 
out narcotic  properties ;  but  no  Morphine. 

Preparation, 
Syrupus  Rhoeados.— 1  in  3^.   Dose.,  1  fl.dr. 


ACTION  AND  USES. 
Syrup  of  Red  Poppies  is  used  as  a  colouring  agent  only. 

CRUCIFER^. 
Sinapis  Albse  8eiiiiiia.  —  White  Mustard 
Seeds.    The  dried  ripe  seeds  of  Brassica  alba.  Erom 
plants  cultivated  in  Britain. 

Characters.— K\)Q,Mi  of  an  inch  in  diameter,  roundish, 
pale  yellow,  very  finely  pitted,  hard ;  internally  yeUow,  oilvo 
inodorous ;  taste  pungent. 

P— 8 
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Siiiapis  Wigrse  Scmina. —  Black  Mustard 
Seeds.  The  dried  ripe  seeds  of  Brassica  nigra. 
From  plants  cultivated  in  Britain. 

Characters. — Scarcely  half  the  size  of  White  Mustard  Seeds, 
roundish,  dark  reddish-  or  greyish-brown,  finely  pitted,  hard  ; 
internally  yellow.  Inodorous  when  dry,  even  when  powdered, 
but  when  rubbed  with  water  exhaling  a  strong  pungent  odour 
and  irritating  the  eyes  ;  taste  very  pungent. 

Substances  resembling  Black  Mustard:  Colchicum  Seeds, 
which  are  larger,  lighter,  and  not  quite  round. 

Composition. — The  seeds  of  Swajns  nigra  contain:  (1)  about 
35  per  cent,  of  a  bland  Jlxed  oil.  When  this  has  been  ex- 
pressed, and  the  powdered  mustard  mixed  with  water  at  120® 
and  distilled,  there  is  obtained  (2)  the  official  volatile  oil,  Oleum 
Sinapis,  C3H5CNS,  sulphocyanate  of  allyl  ;  sp.  gr.  TOlo. 
This  is  a  colourless  or  pale  yellow  body,  of  intensely  penetra- 
ting odour,  burning  taste,  and  blistering  action  on  the  skin. 
As  the  seeds  and  powder  of  the  mustard  are  devoid  of  these 
irritant  properties,  the  oil  cannot  exist  ready  formed  in  them, 
but  is  developed  by  a  decomposition  of  their  constituents.  On 
the  addition  of  water  to  the  Black  Mustard,  its  most  important 
principle,  potassium  myronate  or  sinigrin  KCjoHjgNSaOio  (a 
compound  of  potassium  with  an  acid  glucoside,  myronic  acid) , 
is  broken  up  by  another  constituent,  myrosin,  a  ferment,  into 
volatile  oil  of  mustard,  potassium  sulphate,  and  sugar,  thus : 
KCioHisNS^Oio  =  C3H5CNS  +  KHSO4  +  CgHi^Oe-  ^"^ms 
alba  also  contains  (1)  the  fixed  oil.  It  does  not,  however, 
yield  the  volatile  oil,  but  (2)  a  substance  with  allied  properties, 
called  sulphocyanate  of  acrinyl,  C7H7CXSO,  by  a  similar  decom- 
position of  its  constituents,  sinalbin,  C.^QH.^^l:i^S•20l,^  (in  place  of 
potassium  myronate)  and  myrosin ;  thus  :  0301144X282016  = 
C7H7CNSO  +  Ci6H,3CN05,H2S04  (disulphate  of  sinapin)  + 
CgHioOg  (glucose). 

Fron  Sinapis  Nigrce  Semina  is  made : 

Oleum  Sinapis.— The  oil  distilled  with  water  from  Black 
Mustard  Seeds  after  expression  of  the  fixed  oil. 

Characters. —  Pale  yellow;  intensely  imngent  and  irritant. 
Solubility. — 1  in  50  of  water;  readily  in  spirit  and 
ether.    Boils  at  298«  Fahr.    Sp.  gr.  1-015  to  1-020. 

Frepa7'atio)i. 

LiNiMENTUM  Sinapis  Compositum.— Oil,  1-4  ;  Ethereal  Ex- 
tract of  Mezereon,  1 ;  Camphor,  3  ;  Castor  Oil,  7 ;  and 
Spirit,  44. 
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Siliapis.— Mustard.  Black  Mustard  Seeds  and 
White  Mustard  Seeds  powdered  and  mixed. 

Characters.  —  A  greenish-yellow  powder,  of  an  acrid 
bitterish  oily  pungent  taste,  scentless  when  dry,  but  exhaling 
when  moist  a  pungent  penetrating  peculiar  odour,  and  very 
irritating  to  nostrils  and  eyes.    Impurities. — Starch  and  flour. 

Freparations. 

1.  Cataplasma  Sinapis.— Mustard  and  Linseed  Meal  equal 

parts ;  mixed,  the  former  with  tepid  water,  the  latter 
with  boiling  water ;  and  stirred  together. 

2.  Charta  Sinapis— Cartridge  Paper,  coated  with  a  mixture  of 

Mustard  in  Guttapercha  Solution ;  and  dried. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — When  applied  to  a  limited  area  of  skin, 
Mustard  acts  quickly  (1)  as  a  rubefacient  and  nervous  stimu- 
lant, causing  redness,  heat,  and  severe  burning  pain.  (2)  This 
effect  is  followed  by  loss  of  sensibility  in  the  part  to  other 
impressions,  and  relief  of  previous  pain.  (3)  The  prolonged 
application  of  the  Charta  or  Cataplasm  causes  vesication,  by 
the  production  of  local  inflammation.  Neighbouring  and 
deeper  parts,  and  viscera  in  vascular  communication  or  intimate 
nervous  relation  with  the  blistered  area,  may  thus  have  their 
circulation  relieved.  The  heart,  blood  pressure,  respiration, 
and  nervous  centres  generally  are  stimulated  by  the  first 
application  of  Mustard  to  the  skin ;  soothed  during  the  stage 
of  anaesthesia,  and  rehef  of  pain ;  and  depressed  in  the  third 
stage,  especially  if  the  vesication  be  severe  through  neglect. 
Applied  to  the  whole  or  a  large  part  of  the  surface  of  the  skin 
in  the  form  of  a  bath.  Mustard  dilates  the  cutaneous  vessels, 
and  thus  relieves  the  blood  pressure  in  the  viscera. 

In  the  form  of  Poultice  or  Paper,  Mustard  is  extensively 
used  as  a  readily  available,  convenient,  and  rapid  means  of 
relieving  local  pain,  stimulating  the  internal  organs,  and  pro- 
ducing counter-irritation,  with  evanescent  and  mild  after- 
effects. It  is  applied  to  relieve  the  pains  of  muscular  rheu- 
matism (lumbago,  etc.)  ;  neuralgia  in  any  part  of  the  body  ; 
the  indefinite  pains  in  the  chest  in  chronic  disease  of  the  lunga 
or  heart ;  and  colic,  gastralgia,  and  other  forms  of  distress  in 
the  abdomen.  As  a  cardio-vascular  and  respiratory  stimulant, 
a  large  sinapism  may  be  applied  to  the  calves  or  soles  in 
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sjTicojDC,  coma,  or  asphyxia,  whether  from  disease  or  from 
poisoning-.  The  counter-irritant  effect  of  Mustard  is  chiefly- 
used  in  inflammation  of  the  throat,  larynx,  bronchi,  lungs, 
pleura,  and  pericardium ;  sometimes  in  abdominal  diseases ; 
frequently,  and  with  success,  in  morbid  conditions  of  the 
stomach,  and  persistent  vomiting  from  any  cause.  Diffused 
-  through  a  warm  bath  it  is  a  popular  *'  derivative"  in  cerebral 
congestions,  in  headache,  and  at  the  onset  of  colds  and  febrile 
diseases  in  children.  A  Mustard  sitz  bath  may  stimulate 
menstruation  if  taken  at  the  period. 

Internally. — Mustard  produces  a  familiar  pungent  impres- 
sion on  the  tongue  and  olfactory  organs,  a  sense  of  warmth  in 
the  stomach,  an  increase  of  relish  and  appetite  and  of  the 
circulation  in  the  gastric  wall.  It  is  therefore  the  most  famihar 
of  condiments.  In  full  doses  it  is  emetic,  with  a  rapid  stimu- 
lant action  and  but  little  subsequent  depression.  From  one  to 
four  teaspoonfuls  may  be  given,  stirred  up  with  a  tumblerful 
of  warm  water  in  cases  where  other  emetics  are  not  available 
or  have  failed,  especially  in  poisoning  by  narcotics. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC,  AND  REMOTE  LOCAL 

ACTION. 

The  odour  of  Oil  of  Mustard  can  be  detected  in  the  blood. 
Its  specific  action  is  obscure,  and  never  taken  advantage  of 
medicinally.    Part  of  Oil  of  Mustard  is  excreted  by  the  lungs. 

Ariiioi'acise  Radix. — Horseradish  Root.  The 
fresh  root  of  Cochlearia  Armoracia.  Cultivated  in 
Britain ;  most  active  in  the  autumn  and  early  spring, 
before  the  leaves  have  appeared. 

Characters— K  long  cylindrical,  fleshy  root,  |  to  1  inch  in 
diameter;  pale  yellowish-  or  brownish- white  externally, 
whitish  and  fleshy  within  ;  taste  pungent ;  odour  pungent  when 
bruised.  Substance  resembling  Horseradish :  Aconite  Root,  which 
is  short,  conical,  darker,  and  causes  tingling  when  chewed. 

Compositioti.—Hovsevadish  yields,  along  with  other  con- 
stituents, a  volatile  oil,  C3H5.CNS,  closely  allied  to  the  volatile 
oil  of  black  mustard,  and  formed,  like  it,  by  decomposition  of 
a  more  complex  principle  by  means  of  a  ferment. 

Frcparation. 

Spiritus  Armoracise  Compositus.— 1  in  8,  by  distillation,  with 
Bitter  Orange-peel,  Nutmeg,  Proof  Spirit,  and  A\  ater. 
Dose,  1  to  2  fl.dr. 


Seneg/e  Radix. 
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ACTION  AND  USES. 

Horseradish  has  been  used  in  domestic  medicine  as  a 
counter-irritant,  but  is  most  familiar  as  a  pleasant  condiment, 
possessing  much  the  same  properties  as  Mustard.  The  Com- 
pound Spirit  is  a  flavouring  and  carminative  agent. 

POLYGALACEiE. 

S'eiieg'SB  Radix.  —  Senega  Root.  The  dried 
root  of  Polygala  Senega.    From  North  America. 

Characters. — Enlarged  ahove  into  an  irregular  knotty 
tuberosity,  bearing  the  remains  of  numerous  small  stems ; 
tapering  below  into  a  twisted,  branched,  and  keeled  root,  \  to 
i  of  an  inch  thick.  Bark  yellowish-  or  brownish-grey,  trans- 
versely cracked.  Fractm^e  short,  brittle.  Odour  of  bark 
pecidiar,  rancid  ;  taste  at  first  sweetish,  afterw^ards  very  acrid, 
sourish,  causing  a  flow  of  saliva.  Central  column  w^oody, 
tasteless,  and  inodorous.  Substances  resembling  Senega :  Yeratrum 
viride.  Arnica,  Valerian,  Serpentary.    All  these  have  no  keel. 

Composition. — The  active  principle  of  Senega  is  saponin,  a 
colourless  amorphous  glucoside,  CsoHg^Oig,  yielding  a  frothy 
solution  with  water,  and  decomposed  by  HCl  into  a  sugar  and 
sapogenin  (C14H20O2).  Saponin  is  closely  allied  to  digitonin, 
one  of  the  active  principles  of  Digitalis. 

Freparations. 

1.  Infusum  Senegse. — 1  in  20  of  boiling  Water.    Dose,  1  to 

2  fl.oz. 

2.  Tinctura  Senegse.— 1  in  8  of  Proo/Spirit.  Dose,  ^  to  2  fl.dr. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Applied  to  the  mucous  membrane  of  the  nose 
or  throat,  in  the  form  of  powder  (snuff),  Senega  is  a  powerful 
irritant,  causing  reflex  hypersemia,  sneezing,  cough,  and 
mucous  flow.  These  effects  of  the  drug  are  not  employed 
therapeutically,  but  are  a  key  to  its  remote  local  action.  Solu- 
tions of  Saponin  injected  under  the  skin  are  violent  local 
irritants  and  general  depressants ;  the  heart,'  vessels,  central 
and  peripheral  nervous  system,  and  muscles  being  all  affected. 

Internally.— Th.Q  action  of  Senega  on  the  stomach  and 
intestines  is  moderately  irritant,  large  doses  causing  epigastric 
neat,  sickness,  and  diarrhoea ;  and  medicinal  doses  deranging 
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digestion.  The  absence  of  severe  general  symptoms  indicates 
the  difficulty  of  its  absorption  by  the  stomach. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  ACTION,  AND  UEMOTE  LOCAL 

ACTION  AND  USES. 

Saponin  passes  through  the  blood  to  the  tissues,  diminishes 
the  frequency  of  the  heart,  and  probably  affects  the  circulation 
much  like  Digitalis,  but  in  a  manner  which  is  more  uncertain. 

It  appears  to  be  excreted  in  part  by  the  bronchial  mucosa, 
■which  it  stimulates  remotely  as  it  does  when  locally  applied. 
The  circulatory,  muscular,  and  nutritive  activity  of  the  tubes 
is  increased;  the  mucous  secretion  rendered  more  abundant 
and  watery ;  and  the  afferent  nerves  stimulated,  so  that  reflex 
cough  is  the  result.  The  total  action  is  said  to  be  expectorant, 
the  bronchial  contents  being  expelled  in  greater  volume  and 
with  greater  force,  i.e.  more  readily  and  easily.  Senega  is  in 
common  use  as  a  stimulant  expectorant,  being  given  in  the 
second  stage  of  acute  bronchitis,  in  chronic  bronchitis,  and  in 
dilated  bronchi,  to  liquefy  and  evacuate  the  contents  of  the 
tubes  or  cavities,  and  stimulate  the  "  weak "  surface  of  the 
mucous  membrane.  It  is  contra-indicated  in  the  first  stage  of 
acute  bronchitis,  in  phthisis,  and  when  digestion  is  feeble  or 
deranged.  Saponin  is  probably  excreted  in  part  by  the  skin 
and  kidneys,  both  of  which  it  stimulates,  increasing  the  volume 
of  the  urine  and  its  most  important  solid  constituents. 

Kramerise  Radix.  —  Rhatany  Root.  The 
dried  root  of  (1)  Peruvian  Rhatany,  Krameria  tri- 
andra;  and  of  (2)  Savanilla  Rhatany,  Krameria  Ixina. 

Characters. — 1,  Peruvian  Rhatany  is  in  branched  or  un- 
branched  pieces.  It  consists  of  {a)  a  readily  separable  bark,  to 
of  an  inch  thick,  rough  and  scaly  except  in  the  smaller 
pieces,  dark  reddish-brown  externally,  bright  brownish-red 
within ;  and  [h)  a  hard  brownish-  or  reddish-yellow  woody 
axis.  2.  Savanilla  Rhatany  is  less  irregular  and  knotty,  not 
so  long  or  thick,  dark  purplish  or  violet,  wdth  smooth,  thicker, 
adherent  bark,  marked  by  transverse  cracks.  The  bark  of  both 
kinds  has  a  strongly  astringent  taste,  and  tinges  the  saliva  red ; 
odour  not  marked.    "Wood  nearly  tasteless  and  inodorous. 

Composition. — Rhatany  Root  contains  from  20  to  45  per 
cent,  of  rhatani'a-tannic  acid,  C54H24O21,  a  red  amorphous^  sub- 
stance, the  watery  solutions  of  which  first  colour  pcrchloride  of 
iron  green  and  then  precipitate  it,  but  are  not  precipitated  by 
tartar  emetic.  Incomjyatibles. — Alkalies,  lime-water,  salts  of 
iron  and  lead,  and  gelatine. 


Coca. 
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Preparations. 

J.  Extractum  Krameriae.— Aqueous.    Dose,  5  to  20  gr. 

2.  Infusum  Krameriae.— 1  in  20.    Dose,  1  to  2  fl.oz. 

3.  Pulvis  Catechu  Compositus. — 1  in  5.    See  imge  300. 

4.  Tinctura  Kramerise. — 1  in  8  of  Froof  Spirit.    Dose,  1  to 

2  fl.dr. 


ACTION  AND  USES. 

The  preparations  of  Ehatany  j)ossess  the  properties  of 
Tannic  Acid,  and  may  be  employed  for  the  same  purposes  (see 
Acidum  Ta/inicum,  page  371),  except  that  they  are  obviously  of 
no  use  in  poisoning  by  antimony . 

SAPINDACE^. 

Oiiarana. — (iVo^  official)  The  seeds  of  Paul- 
linia  sorbilisj  reduced  to  powder  after  roasting,  and 
made  into  a  stiff  paste  with  water.    Brazilian  Cocoa. 

Characters. — Cylindrical  rolls  of  dried  paste. 

Composition. — Gruarana  contains  no  less  than  five  per  cent, 
of  caffeine,  C^^^^ fi.2,H.20,  the  alkaloid  of  the  coffee  and  tea 
plants ;  united,  as  in  these,  with  tannic  acid,  starch,  and  gum, 
{See  page  301  )  Dose,  15  to  60  gr.  in  powder,  or  as  infusion. 


ACTION  AND  USES. 

The  action  of  Guarana  closely  resembles  that  of  strong 
tea  or  coffee.    It  is  chiefly  used  in  megrim.    See  Caffeina. 

ERYTHROXYLACE^. 

Coca.— Coca.  Cuca.  The  dried  leaves  of  Ery- 
throxylon  Coca.    From  South  America. 

Characters.— ^h.OTi\Y  stalked,  oval  or  lanceolate,  1  to  2 
inches  or  more  in  length,  entire,  usually  blunt  and  emarginate, 
smooth  ;  midrib  prominent,  with  numerous  faint  anastomosing 
Literal  veins,  and  a  curved  line  on  each  side  of  the  midrib, 
from  base  to  apex ;  green  above,  paler  beneath.  Odour  faintly 
tea-like  ;  taste  bitter  and  aromatic. 

Composition. — Coca  Leaves  contain  about  0-2  per  cent,  of  an 
alkaloid,  cocaine;  a  second  alkaloid,  ecgonine,  CgHj^NOs ;  hygrin, 
an  aromatic  substance;  coca-tannin,  and  coca-wax.  Cocaine* 
C17H21NO4,  occurs  in  shining  monoclinic  prisms,  freely  soluble 
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in  chloroform,  less  soluble  in  water  and  in  alcohol.  It  yields 
ecgonine,  benzoic  acid,  and  methyl-alcohol,  when  heated  with 
strong  HCl.    Dose  of  the  leaves,  ^  to  2  dr.,  infused  in  hot  water. 

Preparation. 

Extractum  Goose  Liquidum. — 1  in  1  with  Proof  Spiiit.  Dose, 
^  to  2  fl.dr. 

From  Coca  is  made  : 

Cocainse  Hydrochloras. — Hydrochlorate  of  Cocaine.  C,jR.,i 
N04,HC1. 

Source. — Obtained  by  agitating  with  Ether  an  aqueous  solu- 
tion of  an  acidulated  alcoholic  exti-act,  made  alkaline 
with  Carbonate  of  Sodium ;  sej)arating  and  evaporating 
the  ethereal  liquid  ;  purifying  the  product  by  repeating 
the  treatment  with  acidulated  water,  Carbonate  of 
Sodium,  and  Ether ;  decoloiising ;  neutralising  with 
Hydrochloric  Acid  ;  and  recrystallising. 

Characters. — Colourless  needles  or  a  crystalline  jjowder,  readily 
soluble  in  water,  alcohol,  and  ether.  Its  solution  in 
water  has  a  bitter  taste ;  produces  on  the  tongue 
tingling,  followed  by  numbness.  It  gives  a  yellow 
precipitate  with  chloride  of  gold;  and  a  white  preci- 
pitate with  carbonate  of  ammonium,  soluble  in  excess 
of  the  reagent.    Dose,  -|  to  1  gr. 

Preparation. 

Lamellte  Cocain-^. — Discs  of  Cocaine.  Discs  of  Gelatine, 
with  some  Grlycerine,  each  weighing  about  gr.,  and 
containing       gr.  of  Hydrochlorate  of  Cocaine. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

A  solution  of  Hydrochlorate  of  Cocaine  has  a  powerful 
local  action  when  administered  hypodcrmically,  or  applied  to 
an  exposed  mucous  surface  such  as  the  tongue  or  conjunctiva, 
rapidly  paralysing  the  sensory  nerves,  and  contracting  the 
vessels.  It  thus  produces  local  anaesthesia  and  anaemia, 
which  last  for  fifteen  minutes  or  more,  according  to  the  strength 
of  solution  used,  and  may  be  followed  by  temporary  dilatation 
of  the  vessels.  In  aqueous  solutions  of  2  to  20  per  cent,  tho 
Hydrochlorate  is  used  as  a  local  anaisthetic,  to  prevent  or  remove 
the  pain  attending  minor  operations  on  the  surface  of  the  body, 
and  of  special  value  in  the  surgery  of  the  eye,  nose,  ear,  throat, 
teeth,  rectum,  vagina,  and  uretlma.    A  4  per  cent,  solution  is 
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commonly  used,  "being  applied  once  or  twice  before  operation 
at  intervals  of  a  few  minutes.  Examinations  of  the  eye  and 
throat  are  also  greatly  facilitated  by  the  previous  application 
of  Cocaine.  In  painful  or  nervous  affections  of  the  same  parts, 
such  as  neuralgia,  burns,  itching,  whooping  cough,  tubercular 
laryngitis,  and  hay  fever,  it  is  also  of  use,  strong  applications 
being  avoided  as  likely  to  increase  the  subsequent  congestion  of 
the  parts.  Its  local  application  to  the  conjunctiva  is  fol- 
lowed in  six  or  eight  minutes  by  temporary  dilatation  of  the 
pupil  and  impairment  of  accommodation,  effects  apparently 
due  to  irritation  of  the  sympathetic. 

2.  SPECIFIC  ACTIOX  AXD  USES. 

Coca  is  stimulant,  tonic,  and  restorative  when  given' 
internally,  enabhng  persons  who  chew  the  leaf  to  undergo 
great  muscular  exertion  with  little  or  no  fatigue.  In  animals 
it  causes  great  muscular  restlessness  or  excitement,  and  finally 
convulsions  of  cerebral  origin  ;  the  whole  brain,  medulla,  and 
cord  being  powerfully  stimulated  from  above  downwards. 
Very  large  doses  paralyse  the  posterior  columns  of  the  cord 
and  the  peripheral  sensory  nerves,  but  do  not  affect  the  motor 
tract.  The  muscles  remain  unaffected.  The  pupils  are  dilated 
by  internal,  as  by  local  administration.  Respiration  rises  in 
frequency,  is  disturbed  in  rhythm,  and  finally  ceases.  The 
heart  is  greatly  accelerated  by  paralysis  of  the  vagus;  the 
blood  pressure  first  rises  and  then  falls.  The  amount  of  urea 
is  said  to  be  diminished,  as  if  from  diminished  metabolism ; 
but  Coca  does  not  prolong  the  life  of  starved  animals.  The 
temperature  may  be  raised. 

This  drug  has  been  used  to  prevent  muscular  exhaustion ; 
in  some  forms  of  nervous  and  muscular  debility,  and  in  wasting 
attended  by  increased  formation  of  urea ;  in  convalescence  ;  in 
mental  exhaustion ;  and  in  the  alcoholic  and  opium  habits. 

LINACE^. 

L.mi  8emina. — Linseed.  The  dried  ripe  seeds 
of  Linum  usitatissimum,  Flax.    Cultivated  in  Britain. 

Characters. — Small,  flat,  oval,  pointed,  with  acute  edges ; 
brown,  smooth,  shining  externally,  yellowish-white  within; 
odourless ;  of  a  mucilaginous  oily  taste. 

Comjwsitiofi.— The  seeds  of  Flax  contain  a  quantity  of 
mucilage,  chiefly  in  the  testa  or  coat,  and  from  J  to  1  of  their 
weight  of  the  official /a:^'^?  (Al.  This  consists  chiefly  of  glycerj-l 
united  with  Unoleic  acid,  which  has  a  powerful  affinitv  for 
ox^'gen,  and  thus  becomes  resinoid  on  exposure,  constituting  it 
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a  "  drying  oil."  The  Linseed  Meal,  after  expression  of  the  oil, 
consists  chiefly  of  mucilage,  proteids,  salts,  a  little  oil,  but 
neither  starch  nor  sugar. 

Freparatxons. 

1.  Farina  Lini. — Linseed  Meal.    Linseed  reduced  to  powder. 

From  Farina  Lini  is  prepared: 

Cataplasma  Lini.— Mix  gradually  Linseed  Meal,  4,  with 
boiling  Water,  10  ;  stirring  constantly. 

Linseed  Meal  is  also  used  in  preparing  :  Cataplasmata  Car- 
bonis,  Conii,  Sinapis,  and  Sodte  Chlorinatae. 

2.  Infusum  Lini. — "  Linseed  Tea."    Linseed,  150  gr. ;  Liquo- 

rice, 50  gr. ;  boiling  Water,  10  fl.oz.  Infused  two  hours. 
Dose,  ad  libitum. 

3.  Oleum  Lini. — Made  by  expression  without  heat.  Viscid, 

yellow,  with  faint  odour  and  bland  taste.  Thickens  by 
exposure  to  air.   

ACTION  AND  USES. 
1.   IMMEDIATE  LOCAL  ACTIOX  AND  USES. 

Externally. — Linseed  Meal  is  used  only  as  the  Cataplasma, 
which  is  the  poultice  universally  employed  to  convey  heat  and 
moisture  to  parts,  and  thus  affect  the  nerves,  circulation,  and 
nutrition  generally.  The  Oil  may  be  applied  to  burns,  either 
pure  or  mixed  with  an  equal  quantity  of  Lime-water,  con- 
stituting Carron  Oil,  a  substitute  for  Linimentum  Calcis.  It 
may  also  be  used  as  a  laxative  in  the  form  of  enema. 

Internally. — Infusum  Lini,  "  Linseed  Tea,"  is  a  familiar 
demulcent  drink,  containing  a  large  quantity  of  mucilage, 
which  coats  the  surface  of  the  pharjTix  and  fauces,  and  -thus 
relieves  troublesome  throat  cough,  especially  when  it  is  com- 
bined with  a  little  stimulant  Lemon. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  AND  REMOTE  LOCAL  ACTION. 

Linseed  Tea  is  sujDposed  to  have  a  specific  or  remote 
local  effect  as  a  demulcent  on  the  bronchi  and  urinary  passages, 
but  this  is  probably  referable  to  the  warm  water  only.  It  is, 
perhaps,  slightly  diuretic,  as  Oil  of  Linseed  becomes  oxydised 
in  the  system  (as  it  does  on  exposure  to  air),  and  is  excreted  by 
the  kidneys  as  a  resinoid  body  which  stimulates  these  organs. 

MALVACE^. 
Oossypiuiii.  —  Cotton  Wool.    Cotton.  The 
hairs  of  the  seed  of  Gossypiiini  barbadense,  and  of 
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other  species  of  Gossypium,  from  wLicli  fatty  matter 
and  all  foreign  impurities  have  been  removed. 

Characters.— soft  filaments,  each  consisting  of  an 
elongated  tubular  cell,  under  the  microscope  appearing  as  a 
flattened  twisted  band  with  shghtly  thickened  rounded  edges ; 
inodorous;  tasteless.  Readily  wetted  by  water,  without 
yielding  either  an  alkaline  or  acid  reaction. 

From  Gossypium  is  made : 

Pyroxylin.— Gun  Cotton.  Made  by  immersing  Cotton  Wool 
in  a  mixture  of  Sulphiu'ic  and  Nitric  Acids,  washing, 
draining,  and  drying.  Readily  soluble  in  a  mixture  of 
Ether  and  Rectified  Spirit ;  leaves  no  residue  when  ex- 
ploded by  heat. 

Preparations. 

1.  CoUodium.— Made  by  dissolving  Pyroxylin,  1 ;  in  Ether, 

36;  and  Rectified  Spirit,  12. 

From  CoUodium  is  prepared: 

CoLLODirM  Flexile.— Collodion,  48 ;  Canada  Balsam,  2; 
and  Castor  Oil,  1. 

2.  CoUodium  Vesicans.— Pyroxylin,  1 ;  dissolved  in  Blistering 

Liquid,  20. 


ACTION  AND  USES. 

The  action  and  uses  of  Cotton  Wool  are  sufficiently  familiar. 

FyroxylimB  introduced  for  the  purpose  of  making  Collodion. 

Collodion,  when  painted  on  the  skin  or  other  exposed  part, 
instantly  dries  by  evaporation  of  the  ether,  forming  a  fine  film. 
This  film  serves  as  a  protective  to  thin,  inflamed,  broken,  or 
incised  surfaces ;  preventing  bed-sores,  arresting  haemorrhage 
(as  in  leech  bites),  and  closing  fissures  or  punctures  made  with 
aspirateurs  or  trocars  in  paracentesis.  The  Flexible  Collodion 
does  not  contract  on  drying,  nor  readily  crack,  and  is  a  better 
form  for  most  of  the  above  purposes. 

The  root-bark  of  the  cotton  plant  is  believed  to  be  ecbolic. 

AURANTIACE^. 

Aiirantii  Cortex— Bitter-Orange  Peel.  The 
dried  outer  part  of  the  rind  or  pericarp  of  Citrus 
vulgaris.    From  the  south  of  Europe. 
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Characters. — Thin  pieces  or  strips,  of  a  dark  orange  colour, 
nearly  free  from  the  white  inner  part  of  the  rind;  odour 
fragrant ;  taste  aromatic,  bitter. 

Composition. — Orange  Peel  contains  1  to  2^  per  cent,  of 
volatile  oil,  oleum  corticis  aurantii,  isomeric  with  oil  of  turpen- 
tine, CioHjg,  and  a  bitter  crystalline  principle,  hesperidin. 

Freparations, 

1.  Infusum  Aurantii. — 1  in  20.    Dose,  1  to  2  fl.oz. 

2.  Infusum  Aurantii  Compositum.  —  4,  with  fresh  Lemon 

Peel,  2  ;  Cloves,  1 ;  Water,  160.    Dose,  1  to  2  fl.oz. 

3.  Tinctura  Aurantii. — 1  in  10  of  Proof  Spirit.    Dose,  1  to 

2  fl.dr. 

From  Tinctura  Aurantii  is  prepared: 

Syrupus  Aurantii. — 1 ;  Syrup,  7.    Dose,  1  fl.dr. 

Tinctura  Aurantii  is  an  inffredient  of  ]\Iistura  Ferri  Aro- 
matica  and  Tinctura  Quininae ;  Syrupus  Aurantii  oj 
Confectio  Sulphuris. 

4.  Vinum  Aurantii. — Made  in  Britain  by  fermentation  of  a 

saccharine  solution,  to  which  fresh  Orange  Peel  has 
been  added.    Contains  10  to  12  per  cent,  of  alcohol. 

Vinum  Aurantii  is  tised  in  making  Yinum  Ferri  Citratis 

and  Vinum  Quininae. 
Bitter  Orange  Feel  is  also  an  ingredient  of  Spiritus  Ar- 

moraciae  Compositus,  Tinctura  Cinchonae  Compo- 

sita,  Infusum  Gentianae  Compositum,  and  Tinctura 

Gentianae  Composita. 
Elixir  Aurantii  (U.S. P.).    Oil  of  Orange,  1;  Sugar,  100; 

Alcohol  and  Water  (1  to  3),  to  300.    Dose,  1  fl.dr. 

Aurantii  Fructiis.— Bitter  Orange.  The  ripe 
fruit  of  Citrus  vulgaris.    From  the  south  of  Europe. 

Characters. — Globular,  with  comiDressed  ends.  Pericarp 
rougher  and  darker,  and  rind  more  aromatic,  than  in  the  Sweet 
Orange.    Pulp  very  bitter  and  sour. 

Frcparation. 

Tinctura  Aurantii  Recentis.— 6  of  fresh  Rind  in  20  of  Spirit. 
Dose,  1  to  2  fl.dr. 

Aqua  Aurantii  Floris.  —  Orange  -  flower 
Water.  Water  distilled  from  the  flowers  of  the 
Bitter  Orange  tree,  Citrus  vulgaris,  and  of  the  Sweet 
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Orange  tree,  Citrus  Aurantiiim.  Prepared  mostly  in 
France. 

Characters. — 001010:1688  or  greenish  ;  fragrant ;  bitter.  Im- 
purity.— Lead,  derived  from  the  vessels  in  which  it  is  imported. 

Composition. — Orange  flowers  yield  a  volatile  oil,  oleum 
XeroU,  and  a  trace  of  a  bitter  principle.    Dose,  J  to  1  fl.oz. 

Preparation. 

Syrupus  Aurantii  Floris. — 1  in  9.    Dose,  J  to  1  fl.dr. 


ACTION  AND  USES. 

Orange  is  at  once  an  aromatic  and  a  bitter  substance,  and 
combines  the  action  of  these  two  classes  of  remedies,  as 
described  under  Calumba  and  Caryophyllum  respectively.  It  is 
extensively  used  as  a  highly  agreeable  flavouring  agent  in 
cookery,  pharaiacy,  and  the  manufacture  of  liqueurs ;  and  in 
these  several  ways  may  be  turned  to  account  therapeutically. 
It  is  but  feebly  bitter. 

Limonis  Cortex.  —  Lemon  Peel.  The  outer 
part  of  the  rind  of  the  fresh  fruit  of  Citrus  Limonum. 
From  southern  Europe. 

Characters. — Thin  pieces,  pale  yellow  and  rough  on  the 
outer  surface  from  the  presence  of  glands  containing  volatile 
oil ;  having  little  of  the  white  spongy  part  of  the  rind.  Odour 
fragrant ;  taste  warm,  aromatic,  and  bitter. 

Composition. — Lemon  Peel  contains  the  official  volatile  oil, 
Oleum  Limonis,  CiQHjg,  and  a  bitter  principle,  hesperidin. 

Preparations. 

1.  Syrupus  Limonis. — 2,  with  20  of  Lemon  Juice,  in  41. 

Dose,  1  fl.dr. 

2.  Tinctura  Limonis.— 1  in  8  of  Proof  Spirit.   Dose,  ^  to  2  fl.  dr. 

From  Lemon  Peel  is  made  : 
Oleum  Limonis.— The  oil  expressed  from  fresh  Lemon  Peel. 
Pale  yellow;  fragrant;  warm,  and  bitter.  .  Sp.  gr.  0-85. 
Dose,  1  to  4  min. 

Lemon  Peel  is  also  contained  in  Infusum  Aurantii  Composi- 
tum  and  Infusum  Gentianae  Compositum  ;  S?/rt(p  of 
Lemon  in  Liquor  Magnesii  Citratis  ;  Oil  of  Lemon  in 
Linimentum  Potassii  lodidi  cum  Sapone  and  Spiritus 
Ammonia?  Aromaticua. 
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ACTION  AND  USES. 

The  action  and  uses  of  Lemon  Peel  are  the  same  as  those 
of  Orange,  the  only  difference  being  in  the  flavour. 

I.imoilis  Succiis.— Lemon  Juice.  The  freshly 
expressed  juice  of  the  ripe  fruit  of  Citrus  Limonum. 

Characters. — A  slightly  turbid  yellowish  liquor,  with  a  grate- 
ful odour  and  sharp  acid  taste.  Half  a  fluid  ounce  (one  table- 
spoonful)  contains  about  20  gr.  of  Citric  Acid,  and  neutralises 
28|  gi\  of  Bicarbonate  of  Potassium,  24  gr.  of  Bicarbonate  of 
Sodium,  or  1 5  gr.  nearly  of  Carbonate  of  Ammonium. 

Composition. — Lemon  Juice  contains  citric  acid^  HsCgHgOy, 
both  free  and  combined  with  potassium  and  other  bases  ;  inalic 
acid,  H3C4H30g,  and  phosphoric  acid,  etc.    Dose,  f  to  4  fl.oz. 

Freparations. 

1.  Syrupus  Limonis. — See  Limonis  Cortex. 

2.  Acidum  Citricum. — See  Acids,  page  142. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTIOX  AND  USES. 

Lemon  Juice  in  the  mouth  and  stomach  has  the  same  action 
as  Citric  Acid,  and  is  used  chiefly  to  relieve  thirst  and  produce 
effervescing  mixtures  and  drinks. 

2.  ACTION  ON  THE  BLOOD,  AND  SPECIFIC  ACTION  AND  USES. 

Lemon  Juice  enters  the  blood  as  alkaline  citrates,  potassium 
salts,  and  phosiDhoric  acid.  Here  the  citrates  are  in  part 
oxydised  into  carbonic  acid  and  water,  (See  Acidum  Citricum.) 
The  potassium  and  phosphoric  acid  probably  act  upon  the  red 
corpuscles,  of  which  they  are  both  important  constituents. 

Lemon  Juice  is  used  with  great  success  in  the  prevention 
and  treatment  of  scurvy,  a  disease  the  exact  nature  of  which 
is  still  obscure,  but  which  is  no  doubt  produced  by  the  want 
of  the  juices  of  fresh  vegetable  and  animal  food.  The  Citric 
Acid,  the  Potash,  and  the  Phosphoric  Acid  have  severally  been 
credited  with  the  beneficial  effect  by  different  authorities. 
Lemon  Juice  has  also  been  given  in  acute  rheumatism  and 
gout,  but  appearfi  to  be  useful  only  in  as  far  as  it  conveys 
alkalies  into  the  blood  and  tissues. 

3.  REMOTE  LOCAL  ACTION  AND  USES. 

These,  which  are  of  great  interest,  are.  fully  described 
under  Citric  Acid,  page  142. 
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BolsF  rructiis. — Bael  Fruit.  The  dried  half- 
ripe  fruit  of  ^gle  Marmelos.  From  Malabar  and 
Coromandel. 

Characters.— YxvS.i  roundish,  about  the  size  of  a  large 
orange,  with  hard  woody  rind;  usually  imported  in  dried 
sUces,  or  in  fragments  consisting  of  portions  of  the  rind  and 
adherent  dried  pulp  and  seeds.  Rind  about  |  inch  thick,  with 
a  smooth  pale-brown  or  greyish  epicarp  ;  pulp  firm,  brittle, 
brownish  or  cheiTy-red.   The  moistened  pulp  is  mucilaginous. 

Composition. — Bael  has  not  been  thoroughly  analysed. 

Preparation. 

Extractum  Belae  Liquidum. — 1  in  1 J^.  Bose^  1  to  2  fl.dr. 


ACTION  AND  USES. 

In  the  fresh  state  Indian  Bael  is  a  pleasant  refreshing 
fruit,  with  astringent  and  refrigerant  properties,  which  render 
it  valuable  in  the  treatment  of  diarrhoea  and  dysentery.  As 
imported  it  is  probably  useless ;  but  a  liquid  extract  from  the 
fresh  fruit  appears  to  produce  its  specific  efiects.  It  is  seldom 
employed  out  of  India. 

BYTTNERIACE^. 

Oleum  Theobromatis. — Oil  of  Theobroma. 
Cacao  Butter.  A  concrete  oil  obtained  by  expression 
and  heat  from  the  ground  seeds  of  Theobroma  Cacao, 
a  small  tree,  a  native  of  Demerara  and  Mexico. 

Characters. — Of  the  consistency  of  tallow;  yellowish; 
odour  like  that  of  chocolate ;  taste  bland  and  agreeable  ;  frac- 
ture clean.  Does  not  become  rancid  from  exposure  to  the  air. 
Melts  at  86°  to  95«  Fahr. 

Composition. — Oil  of  Theobroma  constitutes  from  30  to  50 
per  cent,  of  the  Cacao  Bean,  with  an  alkaloid  theohromme, 
C7H8N4O2.    It  consists  chiefly  of  stearin  with  a  little  olein. 

Preparations. 

Suppositoria  Acidi  Tannici,  Hydrargyri,  lodoformi,  Morphinse, 
and  I^lumbi  Composita. 


ACTION  AND  USES. 
Cacao  Butter  serves  as  a  vehicle  for  more  active  substances 
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in  the  form  of  suiopositories.  The  action  of  Theobromine  is 
the  same  as  that  of  Caffeine.    See  page  3'01. 

CAMELLIACEJE. 

Tea.— (i\^o^  official.)  The  dried  leaves  of  Thea 
sinensis. 

Com2mition. — Tea  contains  1  to  4  per  cent,  of  caffebie, 
C8HioN402,H.^O ;  a  volatile  oil,  most  abundant  in  green  tea ; 
and  tannin.    The  relations  of  the  alkaloid,  as  well  as  its 

ACTION  AND  USES, 
are  described  fully  under  Caffeina,  page  301. 

GUTTIFEE^. 

Cambogia.— Gamboge.  A  gum-resin  obtained 
from  Garcinia  Hanburii.    Imported  from  Siam. 

Characters. — Cylindrical  pieces,  breaking  easilj'-  with  a 
smooth  conchoidal  glistening  fracture ;  tawny,  changing  to 
brilliant  yellow  when  rubbed  with  water :  inodorous ;  taste 
acrid.  Impurity. — Starch ;  yielding  a  green  colour  with  iodine. 

Composition. — Gamboge  contains  about  73  i)er  cent,  of  a 
resinous  substance  gambogic  acid,  C20H.23O4 ;  25  per  cent,  of 
gum  ;  and  about  2  per  cent,  of  water.  Gambogic  acid  is  in- 
soluble in  water,  gives  the  brilliant  yellow  coloijr  to  the  gum- 
resin,  and  forms  salts  with  bases.  It  is  less  active  than  the 
gum-resin.    Dose,  1  to  4  gr. 

Preparation. 

Pilula  Cambogise  Composita. — Gamboge,  1  ;  Barbadoes  Aloes, 
1 ;  Compound  Powder  of  Cinnamon,  1 ;  Hard  Soap,  2 ; 
Syrup,  q.s.    Base,  5  to  10  gr. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Gamboge  is  an  irritant  to  the  stomach  and  bowels,  causing 
vomiting  in  large  doses,  and  in  medicinal  doses  acting  as  a 
hydragogue  cathartic  not  unlike  Colocynth,  without  being 
cholagogue.  It  is  seldom  prescribed  alone,  and  not  often  {is 
the  Compound  Pill.  Such  a  remedy  is  indicated  in  dropsies, 
cerebral  hyperajmia,  and  as  an  anthelmintic  (not  to  children) ; 
but  other  substances  have  now  almost  completely  displaced  it. 
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2.  ACTIOX  IX  THE  PLOOD,  SPECIFIC  AND  BEMOTE  LOCAL  ACTION 

AND  USES. 

Gam"bogic  acid  is  chiefly  tlirown  out  in  the  liquid  faeces ; 
but  part  is  absorbed,  passes  through  the  blood  and  tissues,  and 
is  excreted  by  the  kidneys,  which  it  stimulates,  causing  an 
increased  flow  of  yellow-coloured  urine.  The  diuretic  effect 
may  add  to  the  value  of  the  drug  in  dropsy. 

CANELLACE^. 

CaiiellaB  Albte  Cortex. — Canella  Bark.  The 
bark  of  Canella  alba,  deprived  of  its  corky  layer  and 
dried.    From  the  West  Indies. 

Characters. — In  quills  or  broken  pieces ;  hard ;  buff  or 
pale  oruiige  externally,  paler  internally.  Odour  aromatic, 
clove-hke ;  taste  acrid,  pungent,  and  bitter. 

Composition. — Canella  contains  a  bitter  principle  and  an 
aromatic  oih 

Canella  Alba  is  contained  in  Vinum  Rhei.    60  gi\  to  1  pint. 


ACTION  AND  USES. 

Canella  Alba  is  an  aromatic  bitter,  stomachic,  and  tonic, 
like  Cascarilla.    See  Calumbce  Madix,  and  Caryop)hyllum.  . 

VITACE^. 

Uvae. — Haisins.  The  ripe  fruit  of  Yitis  vinifera, 
tlie  Grape  Yine,  dried  in  the  sun,  or  partly  with 
artificial  heat.    Imported  from  Spain., 

Composition. — Eaisins  contain  grape  sugar,  acid  tartrate  of 
potassium,  other  vegetable  acids,  etc. 

Raisins  are  contained  in  Tinctura  Cardamomi  Composita 
and  Tinctura  Sennas. 

ACTION  AND  USES. 

Raisins  are  demulcent,  refreshing,  and  nutrient,  and  are 
employed  in  medicine  as  sweetening  and  flavouring  agents. 

ZYGOPHYLLACE^. 
Oiiaiaci  I^ig^niim.—GuAiAcuM  Wood.  "Lig- 
num YiT^."    The  heart-wood  of  Guaiacum  officinale : 
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or  of  Guaiacum  sanctum.  Imported  from  the  West 
Indies;  and  reduced  to  the  form  of  chips,  raspings, 
or  shavings. 

Characters. — Chips,  raspings,  or  shavings,  dark  greenish- 
brown  ;  taste  acrid  and  somewhat  aromatic ;  odour,  when 
rubbed  or  heated,  faintly  aromatic. 

Guaiaci  Lignum  is  an  ingredient  of  Decoctum  Sarsa3  Com- 
positum,  I  oz.  to  1  pint. 


Oiiaiaci  Resiiia.  —  Guaiacum  Eesin.  The 
resin  obtained  from  the  stem  of  Guaiacum  officinale 
or  of  Guaiacum  sanctum,  by  natural  exudation,  by 
incision,  or  by  heat. 

Characters. — Large  masses,  brownish  or  greenish-brown, 
covered  with  a  green  powder.  Breaks  with  a  clean  glassy 
fracture.  Odour  somewhat  balsamic ;  leaves  an  acrid  sensation 
in  the  throat.  A  solution  in  spirit  strikes  a  clear  blue  when 
applied  to  the  inner  surface  of  a  raw  potato  (fresh  protoplasm). 

Substances  resembling  Guaiacum  Eesin :  Myrrh,  Scammony, 
Benzoin,  Aloes,  Eesin  ;  which  have  no  green  tinge. 

Composition. — The  chief  constituent  of  Guaiacum  Wood  is 
the  official  resin,  with  a  crystalline  bitter  colouring  matter, 
gum,  etc.  The  resin  is  itself  composed  of  three  resins  :  guaia- 
conic  acid,  Ci9H2QOg,  70  per  «ent. ;  guaiac  a^id,  CgHgO^,  re- 
sembling benzoic  acid;  and  guaiaretio  acid,  C0QH26O4,  10  per 
cent.  Incompatibles. — Mineral  acids,  spirit  of  nitrous  ether. 
Dose  of  the  Resin,  10  to  30  gr. 

Freparations. 

1.  Mistura  Guaiaci. — Guaiacum  Resin,  2;  Sugar,  2;  Gum 

Acacia,  1  ;  Cinnamon  "Water,  80.    Dose,  ^  to  2  fl.oz. 

2.  Tinctura  Guaiaci  Ammoniata. — 1  in  5  of  Aromatic  Spirit 

of  Ammonia.  Lose,  |  to  1  fl.dr.,  with  1  dr.  of  mucilage 
or  yolk  of  egg,  to.  form  an  emulsion. 

3.  Pilula  Hydrargyri  Subchloridi  Composita.— 1  in  2\.  See 

page  93.   

ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Internally,  Guaiacum  is  a  local  stimulant,  producing  sali- 
vation, an  acrid  hot  sensation  in  the  throat,  wannth  in  the 
epigastrium,  increase  of  the  movements  and  secretions  of  the 
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stomach  and  bowels,  and  reflex  stimulation  of  the  heart.  Tn 
large  quantity  it  is  a  gastro-intestinal  irritant,  causing  vomit- 
ing and  purging,  and  the  attendant  disturbances  of  the  sj^stem. 

Guaiacum  powder  frequently  relieves  sore  throat,  if  given 
in  30-gr.  doses,  to  be  placed  on  the  tongue,  and  slowly  swal- 
lowed every  six  hours.  The  Tincture  or  a  non-official  Lozenge 
is  less  successful.  Plummer's  Pill  doubtless  owes  part  of  its 
mildly  purgative  effect  to  the  Guaiac  Eesin  it  contains. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  AND  REMOTE  LOCAL  ACTION 

AND  USES. 

The  further  action  of  Guaiacum  phj^siologicalty  is  still 
obscme.  Besides  its  stimulant  effect  on  the  circulation 
already  mentioned,  it  appears  to  increase  the  secretions  of  the 
skin  and  kidney,  and  probably  stimulates  the  liver  and  meta- 
bolism generally.  In  the  form  of  the  Ammoniated  Tincture  it 
is  used  in  chronic  gout  and  rheumatism,  certainly  with  much 
success  in  some  cases.  As  a  constituent  of  Decoctum  Sarsa9 
Compositum,  not  alone,  it  is  given  as  an  alterative  in  syphilis. 


RTJTACE^. 

Buchii  Folia.  —  Buchu  Leaves.  The  dried 
leaves  of:  1,  Barosma  betuliiia ;  2,  Barosma  crenu- 
lata ;  3,  Barosma  serratifolia.  From  the  Cape  of 
Good  Hope. 

Characters. — Smooth,  dull  yellowish-green,  marked  with 
oil  glands  on  the  margins,  and  especially  on  the  under  surface; 
having  a  powerful  odour,  and  an  aromatic,  bitterish,  mint-like 
taste.  1 .  The  leaf  of  Barosma  betulina  is  about  \  inch  long, 
coriaceous,  obovate,  serrate-dentate,  with  a  recurved  blunt 
apex.  2.  The  leaf  of  Barosma  crenulata  is  about  1  inch  long, 
oval,  oblong,  obtuse,  minutely  crenated,  narrowed  at  base  into 
a  distinct  petiole.  3.  The  leaf  of  Barosma  serratifolia  is  1  to 
\\  inches  long,  linear-lanceolate,  tapering  equally  to  each  end, 
sharply  and  closely  serrated;  texture  thin.  Impurity. — 
Leaves  of  Emplanmn  serriilaticm  (for  those  of  Barosma  serrati- 
foha) ;  have  no  glands.  Substances  resembling  Buchu:  Senna 
and  Uva  Ursi,  which  have  entire  leaves. 

Composition.— BnohvL  contains  a  yellowish-brown  volatile 
oil,  m  the  glands  or  "  dots,"  consisting  of  a  crystalline  stear- 
optene  dissolved  in  a  liquid  hydrocarbon  :  and  a  bitter  substance. 
Dose,  20  to  40  gr. 
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Preparations. 

1.  Infusum  Buchu.— 1  in  20.    Dose,  1  to  4  fl.oz. 

2.  Tinctura  Buchu.— 1  in  8  of  Proof  Spirit.  Lose,  1  to  2  fl.dr. 


ACTION  AND  USES. 
The  action  and  uses  of  Buchu  closely  resemble  those  of 
Pareira,  to  the  description  of  which  the  student  is  referred. 
It  is  more  frequently  employed  than  Pareira,  its  Infusion  con- 
stituting an  excellent  vehicle  for  saline  diuretics. 

Oleum  Riitse — Oil  of  Rue.  The  oil  distilled 
from  the  fresh  herb  of  Ruta  graveolens. 

Charaeters. — Colour  pale  yellow ;  odour  disagreeable;  taste 
bitter,  acrid. 

Composition.— Oil  of  Eue  is  a  mixture  of  various  volatile 
oils.    Pose,  1  to  4  min.   

ACTION  AND  USES. 

The  action  and  uses  of  Rue  are  the  same  as  those  of  Savin, 
but  it  is  seldom  employed.    See  Sabince  Cacumina,  page  385. 

Ciispariae  Cortex. — Cusparia  Bark.  Angus- 
tura  Bark.  The  bark  of  Galipea  Cusparia.  From 
tropical  South  America. 

Characters. — Flattish  or  curved  pieces,  or  in  quills,  6  inches 
or  less  in  length ;  obliquely  cut  on  inner  edge.  Coated  ex- 
ternally with  a  yellowish-grey  mottled  corky  layer,  which 
may  be  scraped  oif,  exposing  a  dark  brown  resinous  layer; 
inner  surface  light  brown,  flaky,  sometimes  with  pieces  of 
wood  attached.  Fracture  short  and  resinous,  exhibiting,  under 
a  lens,  numerous  white  points  or  lines.  Odour  musty,  disagree- 
able; taste  bitter,  aromatic.  Impurity. — The  bark  of  Strychnos 
Nux- vomica  ("false  angustura  bark");  distinguished  by  its 
inner  surface  giving  an  arterial  blood-red  colour  with  HNOg 
(brucine) ;  whilst  true  Cusparia  Bark  does  not.  Cusparia  re- 
sembles  Canella  Alba,  but  is  darker  and  has  pared  edges. 

Composition. — Cusparia  contains  a  crystalline  bitter  alkaloid, 
cusparine  or  angusturine,  a  second  bitter  substance,  an  aromatic 
oil,  but  no  tanniiL    Pose,  10  to  40  gr. 

Preparation. 

Infusum  Cusparise.— 1  to  20  of  Water  at  120°  Fahr.    Pose,  1 
to  2  fl.oz. 


jABORANDh 


ACTION  AND  USES. 

CuspMria  belongs  to,  the  group  of  aromatic  bitters,  the 
action  and  uses  of  which  are  fully  discussed  under  Calumba  and 
CaryophylUim.  Like  other  bitters,  it  has  been  credited  with 
antipyretic  and  antiperiodic  properties,  and  in  its  native  place 
is  used  instead  of  Cinchona  for  malarial  diseases. 

Jaboraiidi.  —  Jaborandi.  Pilocarpi  -  Foliola. 
The  dried  leaflets  of  Pilocarpus  pennatifolius.  From 
Brazil. 

Characters.— LQ£i?LQi^  very  shortly  stalked,  usually  4  inches 
or  more  long,  oval- oblong ;  somewhat  unequal  at  the  base ; 
f)btuse  and  emarginate;  slightly  revolute  and  entire  at  the 
margins ;  coriaceous.  Upper  surface  glabrous  except  when 
young,  dull  green ;  under  surface  paler,  often  somewhat  hairy, 
with  prominent  midi'ib  and  pellucid  dots.  Odour  when  bruised 
slightly  aromatic ;  taste  slightly  bitter  and  aromatic  at  first, 
subsequently  pungent,  increasing  the  flow  of  saliva.  Impurities. 
— Leaves  of  species  of  Piper  ;  not  oval- oblong. 

Composition. — Jaborandi  contains  pilocarpine,  CjiHjgN202,  a 
liquid  colourless  alkaloid,  to  which  its  chief  effects  are  due.  It 
also  yields  a  second  (isomeric)  alkaloid,  jahorine,  closely  re- 
sembling atropine  in  its  action,  and  antagonistic  to  pilocarpine; 
as  well  as  pilocarpidine  and  jaboridine,  acting  respectively  like 
pilocarpine  and  jaborine,  and  probably  oxydation  products  of 
these.   Dose,  5  to  60  gr. 

Freparations. 

1.  Extractum  Jaborandi. — Alcoholic  and  aqueous.    Dose,  2  to 

10  gr. 

2.  Infusum  Jaborandi. — 1  in  20.    Dose,  1  to  2  fl.oz. 

3.  Tinctura  Jaborandi. — 1  in  4  of  Froof  Spirit.    Dose,  4  to 

From  Jaborandi  is  made: 

Pilocarpinse  Nitr as.— Nitrate  of  Pilocarpine,  CnHigNgOo, 
HNO.,. 

/Sb«r^;e.— Made  from  Extract  of  Jaborandi  by  shaking  it 
with  Chloroform  and  an  alkali;  evaporating  the 
solution ;  neutralising  the  product  with  Nitric 
Acid ;  and  purifying  by  recrystallisation. 

Characters. — A  white  crystalline  powder  or  acicular  crystals. 
Soluhility.—l  in  8  or  9  of  water;  freely  in  hot 
rectified  spirit.  Strong  Sulphuric  Acid  forms  with 
it  a  yellowish  solution,  which,  on  the  addition  of 
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Bichromate  of  Potassium,  gradually  acquires  an 
emerald  green  colour.  BoHe,  to  \  gr.  by  the 
mouth,  -J-  to  \  gr.  hypodermicaUy. 

ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Jaborandi  applied  to  the  conjunctiva  causes 
contraction  of  the  pupil  by  stimulation  of  the  ends  of  the  third 
nerve,  spasm  of  the  apparatus  of  accommodation,  and  disturb- 
ance of  vision.  The  effect  commences  in  ten  minutes,  and 
lasts  from  \\  to  24  hours  before  finally  disappearing.  It  is 
used  in  some  cases  of  inflammation  of  the  eye,  such  as  iritis ; 
in  certain  forms  of  blindness  ;  and  in  paralysis  of  the  muscles. 

Internally,  in  full  doses,  it  is  liable  to  cause  nausea,  vomit- 
ing, and  increased  peristalsis  from  direct  action  on  the  ganglia. 

2.  action'  in  the  blood,  and  specific  action  and  uses. 

Pilocarpine  enters  the  blood  rapidly,  and  passes  thence 
into  the  tissues.  The  striking  effects  of  Jaborandi  consist  in 
profuse  salivation,  perspiration,  disturbance  of  vision,  and 
circulatory  depression,  which  last  for  hours,  and  leave  a  sense 
of  drowsiness  and  debility  behind  them. 

Salivation  is  due  to  stimulation  of  the  terminal  ends  of  the 
chorda  tympani  in  the  glands,  as  well  as  of  its  centre.  The 
flow  commences  in  about  five  minutes  after  a  moderate  dose, 
and  may  last  several  hours.  It  increases  with  the  dose.  It 
is  completely  prevented  or  arrested  by  Atropine. 

Perspiration  is  referable  to  stimulation  both  of  the  sudo- 
riparous nerves  and  the  sweat  centres.  It  follows  quickly  on 
the  appearance  of  the  salivation ;  is  accompanied  by  flushing 
of  the  skin,  and  sometimes  rigor ;  progresses  from  the  head 
downwards ;  may  be  so  profuse  as  to  soak  the  bed  clothes ;  and 
lasts  several  hours.  The  body  weight  necessarily  falls,  meta- 
bolism is  stimulated,  and  urea  is  said  t5  be  excreted  in  the 
saliva  and  sweat.  Atropine  arrests  this  diaphoresis.  It  is  doubt- 
ful whether  the  milk  be  increased.  The  hair  grows  more  actively 
under  a  course  of  Jaborandi.  Bronchial  and  nasal  secretions  flow 
more  freely ;  even  the  tears,  cerumen,  and  alimentary  secretions 
are  somewhat  increased ;  but  not  the  bile.  The  amount  of 
urine  is  moderately  raised  at  first  by  small  doses ;  necessarily 
diminished  if  profuse  sweating  have  occurred.  The  menses 
are  not  alf  ected.  The  eye  is  affected  specifically,  as  it  is  locall}'. 
Eespiration  is  not  modified  directly  by  Pilocarpine.  At  first 
the  heart  and  pulse  are  accelerated,  but  they  are  afterwards 
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slowed  and  weakcDed ;  tlie  vessels  dilate ;  the  blood  pressure 
falls  temporarily,  then  rises,  and  finally  falls.  Part  of_  these 
effects  is  due  to  the  action  of  the  drug  on  the  vagus  in  the 
heart,  and  can  be  arrested  by  Atropine ;  part  to  the  ganglia. 
The  temperature  rises  before,  and  falls  during,  the  sweating. 

Pilocarpine  has  been  tried  in  every  kind  of  disease,  but  is 
now  chiefly  given  as  a  powerful  and  rapid  diaphoretic.  It  is 
of  most  service  in  renal  disease,  especially  with  uraemia,  elimi- 
nating both  water  and  urea.  It  is  less  useful  in  effusions  into 
the  pleura  and  peritoneum.  In  cardiac  di'opsy,  and,  indeed,  in 
every  class  of  case,  it  must  be  used  with  caution  if  the  heart 
be  weak.  It  has  also  been  given  in  syphilis,  and  in  a  variety 
of  uterine  conditions,  with  various  results.  Bronchial  catarrh, 
asthma,  and  pertussis  are  all  relieved  by  the  flux  which  it 
establishes.  Small  doses  relieve  the  thirst  of  chronic  Bright's 
disease.  Very  conflicting  reports  have  been  published  of  its 
value  in  diphtheria,  where  it  is  said  to  loosen  or  detach  the 
false  membrane.  It  has  been  given  with  success  as  an  antidote 
to  Atropine. 

SIMAEUBACEiE. 

Qiiassise  L.igiiiim.— Quassia  Wood.  The  cliips, 
shavings,  or  raspings  of  the  Wood  of  Picrsena  excelsa. 
From  Jamaica. 

Characters, — BiUets  varying  in  size,  frequently  as  thick  as 
a  man's  thigh.  Wood  dense,  tough,  yellowish-white.  Chips, 
shavings,  or  raspings  ;  inodorous,  intensely  and  purely  bitter. 

Substance  resembling  Quassia:  Sassafras,  which  is  aromatic, 
not  bitter. 

Composition. —The  active  principle  of  Quassia  is  qtcassin, 
C32H44O10,  a  white,  crystalline,  neutral  bitter  principle.  Quassia 
contains  no  tannin. 

"Preparations. 

1.  Extractum  Quassise.— Aqueous.    48  in  1.    Dose,  3  to  5  gr. 

2.  Infusum  Quassise.— 1  in  80  of  c?o/fnVater.  Dose,  1  to  2  fl.oz. 

3.  Tinctura  Quassise.— 1  in  27  of  Proo/ Spirit.         1  to  2  fl.dr. 


ACTION  AND  USES. 

^  Quassia  is  a  pure  or  simple  bitter,  and  possesses  the 
various  properties  fully  described  under  Calumbce  Radix.  It 
18  very  extensively  used.  The  special  points  to  be  noted  re- 
specting it  are  :  (1)  that  its  preparations  contain  no  tannin,  and 
may  be  combined  with  salts  of  Iron ;  (2)  that  it  is  entirely 
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devoid  of  flavour,  and  intensely  bitter,  i.e.  less  agreeable  than 
Gentian  and  Chiretta  ;  and  (3)  that  the  Infusion  is  an  excellent 
anthelmintic  enema. 

CELASTRACE^. 

Euoiiymiis.— Wahoo.  {Fot  official.)  The  bark 
of  Euonymus  atropurpureus. 

Characters.  —  Uuilled  or  curved  pieces ;  ash-grey  with 
blackish  patches  without ;  whitish  within ;  nearly  inodorous ; 
sweetish,  somewhat  bitter,  and  acrid. 

Comjjosition. — Euonymus  contains  an  intensely  bitter  resin 
and  a  Jixed  oil. 

Non-official  Preparations. 
ExTRACTUM  EuoNYMi  (U.  S.  P.). — Dose,  1  to  5  gr. 
Euonymin. — A  very  variable  eclectic  j)reparation,  consisting  of 
the  resin  and  fixed  oil.    Dose,  1  to  5  gr. 


ACTION  AND  USES. 

Euonymin  is  an  hepatic  stimulant,  direct  cholagogue, 
and  cathartic ;  the  latter  effect  being  moderate  unless  other 
purgatives  be  combined.  It  is  used  in  constipation  and  hepatic 
derangements. 

RHAMNACEiE. 
Rliamiii  FraiigHlse  Cortex.— Frangula  Bark. 
The  dried  bark  of  E-hamnus  Frangula.  Collected 
from  the  young  trunk  and  moderate-sized  branches, 
and  kept  at  least  one  year  before  being  used.  Im- 
ported from  Holland. 

Characters. — Small  quills,  the  bark  itself  being  very  thin, 
covered  with  a  greyish-brown  or  blacldsh-brown  corky  layer, 
marked  with  transverse  whitish  lenticels ;  smooth,  browTiish- 
yellow  within.  Fracture  short  and  purplish  externally  ;  some- 
what fibrous  and  yellowish  within.  No  marked  odour ;  taste 
pleasant,  sweetish,  slightly  bitter. 

Composition. — Frangula  contains  a  glucoside,  frangulin^ 
yielding  emocUn,  CigH^oOg,  also  found  in  Rheum  (q.v.). 

Frcparaiions. 

1.  Extractum  Rhamni  Frangulse. — Alcoholic  and  aqueous. 

Dose,  15  to  60  gr. 

2.  Extractum  Rhamni  Frangulse  Liquidum.— 1  In  1.  Dose, 

1  to  4  fl.dr. 
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ACTION  AND  USES. 

Rhamnus  Frangula  is  a  certain  and  pleasant  aperient, 
without  griping-  or  severe  cathartic  action,  used  in  chronic 
constipation,  and  especially  suitable  for  children. 

Rliaiimi  PiirsliianaB  Cortex.— Sacred  Bark. 
Cascara  Sagrada.  The  dried  bark  of  Rhamnus 
Purshiana.    From  the  North  Pacific  Coast. 

Characters.— Q^xiW^  or  incurved  pieces,  the  bark  itseK  being 
from  to  i  inch  thick ;  smooth  externally,  covered  with  a 
greyish-white  layer,  frequently  marked  with  lichens.  Beneath 
the  surface  and  internally  it  is  brownish,  nearly  smooth, 
and  striated  longitudinally.  Fracture  short,  except  internally, 
where  it  is  fibrous.    No  marked  odour ;  taste  bitter. 

Composition. — A  crystalline  neutral  principle  and  various 
resinoid  bodies  have  been  obtained  from  Cascara. 

Freparations. 

1.  Extractum  Cascarse  Sagradse.  —  Alcoholic  and  aqueous. 

Dose^  2  to  8  gr. 

2.  Extractum  Cascarse  Sagradse  Liquidum. — 1  in  1.  Dose, 

i  to  2  fl.dr.   


ACTION  AND  USES. 

Cascara  Sagrada  is  tonic  and  stomachic  in  small  doses, 
aperient  in  large  doses,  and  cathartic  if  freely  given.  It  is 
useful  in  the  same  class  of  cases  as  the  Rhamnus  Frangula, 
but  is  more  active  and  certain.  The  Liquid  Extract  may  be 
given  in  a  single  full  dose  in  the  morning,  or  in  divided  doses 
of  10  to  15  min.  thrice  a  day,  before  meals. 

ANACARDIACE^. 

Mastiche. — Mastich.  A  concrete  resinous  exu- 
dation obtained  by  incision  from  the  bark  of  the  stem 
and  large  branches  of  Pistacia  Lentiscus.    From  Scio. 

Characters. — Small  irregular  yellowish  tears,  generally 
glassy,  brittle,  becoming  ductile  when  chewed  ;  odour  balsamic, 
taste  resinous.  Substance  resembling  Mastich :  Acacia  ;  larger, 
rougher,  and  more  opaque. 

Cwnposition. — Mastich  consists  of  80  or  90  per  cent,  of  a 
resin,  mastichic  acid,  C20H31O2,  soluble  in  alcohol;  of  a  smaller 
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quantity  of  another  resin,  masticin,  C^qR^hO,  soluble  in  ether, 
hut  insoluble  in  alcohol ;  and  of  a  trace  of  volatile  oil. 


ACTION  AND  USES. 

Mastich  was  formerly  used  much  like  other  oleo-resins, 
but  its  application  is  now  confined  to  dentistry,  where  it  is 
employed  as  a  temporary  stopping  for  carious  teeth.    A  solu- 
tion in  ether  or  collodion  is  applied  on  cotton  wool  with  oil  of  i 
cloves,  and  remains  as  a  firm  plug  by  evaporation  of  the  solvent.  1 

AMYKIDACE^. 

TW[yi*rha. — Myrrh.  A  gum-resinous  exudation 
from  the  stem  of  Balsamodendron  Myrrha.  Collected 
in  Arabia  Felix  and  Abyssinia. 

Characters. — In  irregular-shaped  tears  or  masses  varying 
much  in  size,  reddish-yellow  or  reddish-brown;  brittle,  the 
fractured  surface  irregular  and  somewhat  oily ;  odour  agi'ee- 
able,  aromatic  ;  taste  aromatic,  acrid,  bitter. 

Composition. — Mja^rh  contains  ffi(m,  60  per  cent. ;  a  volatile 
oil,  CiqHijO,  myrrhol,  2  per  cent. ;  and  a  resist,  myrrhin,  35 
per  cent.  Impurities. — Every  variety  of  resin  and  gum- resin; 
detected  by  appearance,  smell,  and  taste.    Dose,  10  to  30  gr. 

Preparations. 

1,  Pilula  Aloes  et  Myrrhse. — 1  in  5.    See  Aloe  Socotrina. 

2.  Tinctura  Myrrhse. — 1  in  8.    Dose,  i  to  1  fl.dr. 

Myrrh  is  also  contained  in  Decoctum  Aloes  Compositum, 
Mistura  Ferri  Composita,  Pilula  Asafoetidas  Composita,  and 
Pilula  Ehei  Composita. 

ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — I.Iyrrh  is  a  stimulant  and  disinfectant  like 
other  oleo-resins,  and  is  sometimes  used  as  a  dressing  for  ulcers. 

Internally. — It  exerts  a  similar  effect  upon  the  mouth, 
throat,  stomach  and  bowels.  It  is  much  employed  as  a  wash 
(2  fl.dr.  of  the  Tincture  to  4  fl.oz.  of  water)  in  spongy  gums  and 
ulcerated  mouth ;  as  a  gargle  in  relaxed  throat ;  and  as  _  a 
stomachic  and  adjuvant  of  purgatives  in  dyspepsia,  angemia, 
and  constipation. 


Tragacantha, 


2.  ACTION  ON  THE  liLO  JD,  SPECIFIC  AND  REMOTE  LOCAL  ACTION 

AND  USES. 

Myrrh  increases  the  number  of  leucocytes  in  the  blood, 
apparently  by  stimulating  lacteal  activity,  and  this  fact  may  in 
part  account  for  its  value  along  with  Iron  in  anaemia.  Nothing 
definite  is  known  of  its  specific  action.  Like  the  oleo-resins 
(see  Terehinth'uue  Oleum) ^  Myrrh  appears  to  be  excreted  by  the 
mucous  membranes,  especially  the  genito-urinary  and  respira- 
tory tracts,  and  stimulates  them  during  its  passage.  It  is  thus 
an  uterine  stimulant  and  emmenagogue,  and  is  extensively 
given  along  with  Aloes  or  Iron  in  the  amenorrhoea  of  girls. 
As  a  stimulant  and  disinfectant  expectorant  it  is  used  less 
than  formerly  in  chronic  bronchitis. 

£]emi. — Manila  Elemi.  A  concrete  resinous 
exudation,  the  botanical  source  of  which  is  probably 
Canarium  commune.    Imported  from  Manila. 

Characters, — A  soft  unctuous  adhesive  mass;  becoming- 
harder,  more  resinous,  and  yellowish  by  age;  odour  strong, 
fragrant,  fennel-like ;  moistened  with  rectified  spirit,  it 
breaks  up  into  small  particles  consisting  microscopically  of 
acicular  crystals.  Substances  resembling  Elemi:  Asafoetida, 
Galbanum,  Ammoniacum  ;  known  by  smell. 

Composition. — Elemi  is  a  mixture  of  a  terpene  and  80  per 
cent,  of  resi)ious  bodies. 

Preparation. 

Unguentum  Elemi.— 1  to  4  of  Simple  Ointment. 


ACTION  AND  USES. 

Elemi  acts  like  Resin  of  Turpentine,  and  the  Ointment  is 
employed  as  a  stimulant  and  disinfectant. 

LEGUMINOS^. 
Trag-acantha. — Tragacanth.    A  gummy  exu- 
dation, obtained  from  incisions  in  the  stem  of  As- 
tragalus gummifer,  and  some  other  species.  Collected 
in  Asia  Minor. 

Characters.— WhiiQ  or  yellowish  flakes,  curved  and  ridged 
somewhat  translucent,  tough  and  elastic,  but  rendered  more 
pulvensable  by  a  heat  of  120^  Fahr.     Inodorous;  nearly 
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tasteless.  Very  sparingly  soluble  in  cold  water;  but  swells 
into  a  gelatinous  mass,  which  is  tinged  violet  by  tincture  of 
iodine.  Impurities. — Other  gums.  After  maceration  in  cold 
water,  the  fluid  portion  is  not  precipitated  by  rectified  spirit. 
Substance  resemhling  Tragacanth  :  Scilla,  which  is  thicker  and 
opaque. 

Composition. — Tragacanth  consists  of  two  gums :  bassorin, 
^i2H2oOio>  cent.,  comparatively  insoluble  in  water,  and 

unfermentable  ;  and  a  gum  nearly  identical  with  the  arabin  of 
acacia  (but  precipitated  by  acetate  of  lead),  53  per  cent.,  soluble 
in  water.    It  also  contains  a  little  starch. 

Preparations. 

1.  Glycerinum  Tragacanthae.— 3  ;  Glycerine,  12;  Water,  2. 

2.  Mucilago  Tragacanthse.— 1  in  80  of  Water,  with  the  aid  of 

Rectified  Spirit. 

3.  Pulvis  Tragacanthae  Compositus.  —  Tragacanth,  1;  Gum 

Acacia,  1 ;  Starch,  1 ;  Sugar,  3.    Lose,  20  to  60  gr. 

Tragacanth  is  also  contained  in  Pulvis  Opii  Compositus, 
Confectio  Opii,  and  Confectio  Sulphuris. 


ACTION  AND  USES. 

Internally,  Tragacanth  is  demulcent.  The  Mucilage  may 
be  used  as  a  vehicle  for  more  active  substances  in  linctuses  for 
pharyngeal  cough.  Tragacanth  is  partly  converted  into 
sugar  by  the  stomach  ;  in  large  quantities  it  causes  indigestion. 
It  is  chiefl}'-  employed  to  suspend  resins  and  heavj'-  powders 
such  as  Bismuth,  the  simple  gum  being  preferable  to  the  Com- 
pound Powder,  because  less  likely  to  ferment, 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC   AND  REMOTE  LOCAL  ACTION. 

Tragacanth,  like  other  gums,  enters  the  blood  and  tissues, 
partly  unchanged,  partly  as  sugar  and  other  products,  and  has 
a  nutritive  effect  of  comparatively  low  value.  It  is  not  used 
for  this  purpose.  A  remote  demulcent  effect  on  the  urinary 
organs  is  probably  imaginary  only. 

Olycyi'iiiizse  Radix. — Liquorice  Root.  Tlie 
root  and  subterranean  stems  or  stolons,  fresh  and  dried, 
of  Glycyrrhiza  glabra.    Cultivated  in  England. 

Characters. — In  long  cylindrical  pieces,  smooth  when  fresh, 
furrowed  when  dried ;  pliable ;  yellowisli-brown  or  reddish 
externally,  yellow  and  juicy  internally;  with  sickly  earthy 


ScoPARii  Cacumina, 


253 


odour ,  sTvcot  and  mucilaginous  when  fresh,  slightly  acrid  when 
dried.  Suhstances  resembling  Liquorice  Boot:  Pj^rethrum  and 
Taraxacum,  which  are  not  sweet. 

Composition .—lA(iMovice  Root  contains  grape-sugar,  ghj- 
cxjrrhizin,  starch,  resin,  asparagin,  and  malic  acid.  Glycyrrhizin 
is  a  yellow  amorphous  glucoside,  C24H36O9,  with  a  strong  bitter- 
sweet taste  and  acid  reaction,  yielding  glucose  and  a  very 
hitter  substance,  glycyrretin. 

Preparations. 

1.  Extractum  Glycyrrhizae.— Aqueous.    JDose,  5  gr.  to  1  dr.  ^ 

2.  Extractum  Glycyrrhizse  Liquidum.— Aqueous,  with  |  Spirit. 

Lose,  1  fi.dr. 

3.  Pulvis  Glycyrrhizse  Compositus.  ~  Senna,  2  ;  Liquorice 

Root,  2 ;  Fennel,  1: ;  Sublimed  Sulphur,  1 ;  Sugar,  6. 
Lose,  30  to  60  gr. 

Liqnorice  or  its  preparations  are  contained  in  many  prepara- 
tions throughout  the  Pharmacopoeia.  It  especially  covers  the 
taste  of  Senna,  Aloes,  Chloride  of  Ammonium,  Senega,  Hyos- 
cyamus,  Turpentine,  and  Bitter  Sulphates.  The  powdered 
root  is  a  useful  basis  for  pills. 


ACTION  AND  USES. 

Liquorice  is  chiefly  used  for  the  pharmaceutical  purposes 
just  indicated.  It  has  a  pleasant  taste,  and  increases  the  flow 
of  sahva  and  mucus  when  slowly  chewed  or  sucked.  It  is 
a  popular  demulcent,  used  to  relieve  sore  throat  and  coughs. 

Scoparii  Caciimiiia. — Broom  Tops.  The  fresh 

and  dried  tops  of  Cytisus  scoparius.  Indigenous. 

Characters.  —  Straight,  angular,  branched,  dark-green, 
smooth,  tough  twigs ;  of  a  bitter  nauseous  taste  ;  odour  when 
bruised  peculiar. 

Composition. — Scoparium  contains  two  active  principles, 
scoparin  and  sparteine,  besides  other  constituents.  Scoparin, 
is  a  yellow  crystalline  neutral  body,  said  by  some 
to  be  a  diuretic,  by  others  not  so.  Sparteine,  CigH2(5N,  is  a 
volatile,  oily-looking  liquid  alkaloid,  allied  in  appearance,  com- 
position, and  action  to  conine.    See  Co7iii  Frwtus,  page  280. 

Freparatio7is. 

1.  Decoctum  Scoparii. — 1,  dried,  in  20.    Lose,  2  to  4  fl.oz. 

2.  Succus  Scoparii. — 3  of  juice  of  fresh  tops  to  1  of  Rectified 

Spirit.   Lose,  1  to  2  fl.dr. 
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ACTION  AND  USES. 

The  action  of  Broom  on  the  system  is  still  obscure,  the 
only  fact  definitely  known  being  that  it  frequently  produces 
free  diuresis.  It  is  believed  that  the  active  principles  of  the 
plant,  either  or  both,  pass  through  the  blood  and  tissues,  and 
stimulate  the  secreting  structures  of  the  kidneys  during  the 
process  of  excretion.  •  Broom  is  therefore  extensively  used  in 
this  country  as  a  diuretic  in  dropsy,  especially  cardiac  dropsy, 
but  is  almost  invariably  combined  with  other  drugs  of  the 
same  class,  such  as  Digitalis  and  Acetate  of  Potassium.  It 
should  be  avoided  in  acute  renal  dropsy. 

Pterocarpi  Lignum. — Eed  Sandal  Wood. 
The  sliced  or  rasped  heart- wood  of  Pterocarpus  santa- 
linus.    From  Ceylon. 

Characters. — Dense  heavy  billets;  externally  dark  brown, 
internally  deep  blood-red,  variegated  with  lighter  red  zones,  if 
cut  transversely.  Chips  deep  reddish-brown,  of  a  faint  pecu- 
liar odour,  and  slightly  astringent  taste.  Substance  resembling 
Sandal  Wood:  Logwood  ;  less  dense.    {See  page  262.) 

Composition. — Red  Sandal  Wood  contains  a  blood-red 
crystalline  resinoid  principle,  santalic  acid  or  santalin,  Ci4H;^204} 
insoluble  in  water. 

USE. 

Red  Sandal  Wood  is  used  only  to  give  colour  to  the  Com- 
pound Tincture  of  Lavender. 

Kino. — Kino.  The  juice  obtained  from  incisions 
made  in  the  trunk  of  Pterocarpus  Marsupium,  in- 
spissated without  artificial  heat.    From  Malabar. 

Characters. — In  small,  angular,  glistening,  reddish-black, 
brittle  fragments,  translucent  and  ruby-red  at  the  edges; 
inodorous ;  very  astringent,  tinging  the  saHva  blood-red. 
Partly  soluble  in  water ;  soluble  in  spirit. 

Composition. — Kino  contains  75  per  cent,  of  kino-tannic 
acid,  C^gHisOs,  giving  a  greenish  precipitate  with  persalts  of 
iron;  brenzcatechin,  a  derivate  of  catechin  (see  Catechu  Pallidmn, 
page  300) ;  kino-red,  fonned  from  kino-tannic  acid  by  _  oxyda- 
tion ;  and  gum.  Inco7npatibles.— Mineral  acids,  alkalies,  and 
carbonates,  metallic  salts,  and  gelatine.    Dose,  10  to  30  gr. 

Preparations. 

1.  Pulvis  Kino  Compositus.— Kino,  15  ;  Opium,  1;  Cinna- 
mon, 4.    1  of  Opium  in  20.    Lose,  5  to  20  gr. 
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2.  Tinctura  Kino.— Kino,  2  ;  Glycerine,  3  ;  Water,  5  ;  Recti- 
fied Spirit,  to  make  1  pint.    Dose,  ^  to  2  fl.dr. 

Kino  is  also  a  constituent  of  Pulvis  Catechu  Compositus, 
1  in  5.   . 


ACTION  AND  USES. 

Kino  closely  resembles  Tannic  Acid  in  its  action,  and  may 
be  used  for  the  same  purposes.  {See  page  371.)  It  is  chiefly 
employed  in  the  form  of  astringent  gargles,  and  as  a  con- 
stituent of  mixtures  for  diarrhoea. 

Balsamum  Peniviaiium. — Balsam  of  Peru. 
A  balsam  exuded  from  the  trunk  of  Myroxylon 
Pereirse,  after  the  bark  has  been  beaten,  scorched,  and 
removed.    From  Salvador  in  Central  America. 

Characters. — A  reddish-brown  or  nearly  black  liquid,  trans- 
lucent in  thin  films;  having  the  consistence  of  syi'up,  a 
balsamic  odour,  and  an  acrid  taste.  Insoluble  in  water  ;  soluble 
in  chloroform  or  rectified  spirit. 

Composition. — Balsam  of  Peru  is  a  complex  substance.  The 
greater  part  consists  of  (I)  the  volatile  oil  of  Peruvian  balsaniy 
which  is  itself  composed  of  cinnamin  (cinnamate  of  benzyl), 
C7B[7,C9H702 ;  styracin  (cinnamate  of  cinnamyl),  Cj8ilig02 ; 
peruvin  (benzyl-alcohol),  C7H7HO  ;  benzoate  of  benzyl, 
C7H7,C7H50.2 ;  and  styrone  (cinnamic  alcohol),  C9H9HO ;  (2) 
cinnamic  acid  and  benzoic  acid  (HC7H5O2)  in  small  quantities 
and  (3)  a  mixture  of  resins,  probably  hydrates  of  cinnamin. 
Lose,  10  to  15  min.,  made  into  an  emulsion  with  mucilage. 

ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Balsam  of  Peru  possesses  the  properties  of  its 
several  constituents.  Benzoic  Acid  and  its  allies  and  resins, 
being  an  antiseptic  and  disinfectant,  a  vascular  and  nutritive 
stimulant,  and  a  nervine  sedative.  (See  Terebiitthince  Oleum  for 
a  full  account.)  Balsams  have  been  used  from  time  immemorial 
as  applications  to  wounds  and  sores,  but  are  now  almost  entirely 
displaced  by  simpler  dressings,  such  as  Carbolic  Acid  and  Boric 
Acid.  They  are  still  used,  however,  to  cleanse  bed-sores.  A 
more  important  application  of  Peruvian  Balsam  is  in  certain 
diseases  of  the  skin,  namely,  (1)  in  some  chronic  inflammatory 
affections  (eczema) ;  (2)  to  relieve  itching  (prurigo,  urticaria, 
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etc.) ;  and  (3)  in  scabies,  for  which  it  is  an  excellent  remedy, 
killing  the  acarus,  relieving  the  itching  and  inflammation,  and 
disinfecting  the  parts.  The  entire  skin  should  be  thoroughly- 
rubbed  with  it  (1  dr.  to  1  oz.  of  .Soft  Paraffin)  on  two  or  more 
occasions ;  a  warm  bath  being  taken  before,  and  the  application 
washed  off  in  the  morning  with  Soft  Soap. 

Internally.— ^al&axn  of  Peru  has  a  mild  carminative  effect 
on  the  stomach  and  bowels,  like  volatile  oils. 

2.    ACTION  ON  THE  BLOOD,  SPECIFIC  AND  REMOTE  LOCAL  ACTION 

AND  rSES. 

The  important  changes  undergone  in  the  blood  and  tissues 
by  benzoic  and  cinnamic  acids,  and  the  excretion  of  these  and 
of  aromatic  oils  by  the  mucous  membranes,  kidneys,  and  skin, 
are  full}''  discussed  under  Benzoinum,  Styrax,  and  Terebinthince 
Oleum.  The  constituents  of  Peruvian  Balsam  appear  chiefly  to 
affect  the  respiratory  organs  ;  and  it  may  therefore  be  added  to 
cough  mixtures  as  an  agreeable  stimulant  and  disinfectant 
expectorant  in  chronic  bronchitis. 

Balsamum  Toliitaiiimi. — Balsam  of  Tolu. 
A  balsam  which  exudes  from  the  trunk  of  Myroxylon 
Toluifera  after  incisions  have  been  made  in  the  bark. 
From  New  Granada. 

Characters. — A  reddish-yellow,  soft  and  tenacious  solid, 
becoming  hard  by  keeping.  It  presents  microscopical  crj^stals 
of  cinnamic  acid.  Odour  highly  fragrant;  taste  somewhat 
aromatic  and  acid.    Soluble  in  spirit,  with  an  acid  reaction. 

Composition. — Balsam  of  Tolu  contains  a  terpene,  CioHjg, 
iolene;  benzoic  and  cinnamic  acids;  and  various  resins.  Lose,  10 
to  20  gr.,  as  an  emulsion. 

Preparations. 

1.  Syrupus  Tolutanus.— 1  in  29.   Dose,  1  to  2  fl.dr. 

2.  Tinctura  Tolutana.— 1  in  8  of  Spirit.    Dose,  15  to  30  min. 

Balsam  of  Tolu  is  aUo  a  constituent  of  Tinctura  Bcnzoini 
Composita,  and  Pilula  Phosphori  ;  Tincture  of  Tolu  of  Trochisci 
Acidi  Tannici,  Morphinee,  Morphinae  et  Ipecacuanhao,  and  Opii. 


ACTION  AND  USES. 

These  are  the  same  as  those  of  Peruvian  Balsam,  but 
Tolu  is  used  internally  only,  and  chiefly  as  a  pleasant  ingredient 
of  cough  mixtures. 
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Fliy^iOi^ti^iiiatis  8eiiioii. — Calabar  Bean.  The 
dried  seed  of  Pliysostigma  veneiiosiun.  Western  Africa. 

Characters. — From  about  1  to  1;^  inch  long,  J  inch  broad, 
and  \  inch  thick ;  oblong  and  somewhat  rcniform^  with  a  long 
broad  blackish  furrow  along  its  convex  side.  Testa  hard, 
brittle,  roughish,  deep  chocolate-brown  or  brownish-red, 
enclosing  a  closely  adhering  nucleus,  which  principally  con- 
sists of  two  hard  white  brittle  cotyledons  sei)arated  by  a  cavity. 
Inodorous ;  with  no  marked  taste  beyond  that  of  an  ordinary 
bean.  It  yields  its  virtues  to  alcohol,  and  imperfectly  to  water. 
The  cotyledons  moistened  with  solution  of  potash  acquire  a 
permanent  pale  yellow  colour. 

Composition. — Besides  the  ordinary  constituents  of  beans, 
the  Seed  of  Physostigma  contains  two  alkaloids,  (1)  physos' 
tigmine  or  eserine,  C15H01N3O0,  combining  with  acids,  and 
variously  obtained  as  colourless  crystals,  or  an  amorphous  or 
syrupy  body ;  and  (2)  calaharine,  usually  mixed  with  commer- 
cial Eserine.    Lose,  in  poivder,  1  to  4  gr. 

Preparation. 

Extractum  Physostigmatis. — Spirituous.    45  in  1.    Dose,  -^-^ 
to  J  gr. 

From  Physostigmatis  Semen  is  made : 

Physostigmina. — Physostigmine,  Eserine,  C^gHoiN-^Oo. 
Source. — Made  from  the  Alcoholic  Extract  of  Calabar  Bean, 
by  dissolving  it  in  water ;  adding  Bicarbonate  of 
Sodium  ;  shaking  the  mixture  with  ether ;  and  evapo- 
rating the  ethereal  liquid. 
Characters.— Finkinh  crystals,  slightly  soluble  in  water,  but 
readily  soluble  in  alcohol  and  in  diluted  acids.  Acpeous 
solution  alkaline,  becomes  red  when  warmed  or  shaken 
with  dilute  solution  of  potash. 

Preparation. 

Lamella  Pjiysostiomin.'e.— Discs  of  Gelatine,  with  some 
Glycerine,  each  weighing  about       gr.,  and  con- 
taming         gr.  of  Physostigmine. 
Sulphate  and  Salicylate  of  Eserine  {non-official)  are  also  used. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Extract  of  Physostigma  or  preparations  of  Eserine  are 
ireadily  absorbed  by  the  conjunctiva,  and  produce  the  specific 
[contraction  of  the  pupil  to  be  presently  noticed. 
E— 8 
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etc.) ;  and  (3)  in  scabies,  for  which  it  is  an  excellent  remedy, 
killing  the  acarus,  relieving  the  itching  and  inflammation,  and 
disinfecting  the  parts.  The  entire  skin  should  he  thoroughly 
rubbed  with  it  (I  dr.  to  1  oz.  of  Soft  ParaflSn)  on  two  or  more 
occasions ;  a  warm  bath  being  taken  before,  and  the  application 
washed  off  in  the  morning  with  Soft  Soap. 

/w^^r«a%.— Balsam  of  Peru  has  a  mild  carminative  effect 
on  the  stomach  and  bowels,  like  volatile  oils. 

2.    ACTION  ON  THE  BLOOD,  SPECIFIC  AND  REMOTE  LOCAL  ACTION 

AND  USES. 

The  important  changes  undergone  in  the  blood  and  tissues 
by  benzoic  and  cinnamic  acids,  and  the  excretion  of  these  and 
of  aromatic  oils  by  the  mucous  membranes,  kidneys,  and  skin, 
are  fully  discussed  under  Benzoinumy  Styrax,  and  Terebinthmcs 
Oleum,  The  constituents  of  Peruvian  Balsam  appear  chiefly  to 
affect  the  respiratory  organs  ;  and  it  may  therefore  be  added  to 
cough  mixtures  as  an  agreeable  stimulant  and  disinfectant 
expectorant  in  chronic  bronchitis. 

Salsanmm  Toliitaiiiim. — Balsam  of  Tolu. 
A  balsam  which  exudes  from  the  trunk  of  Myroxylon 
Toluifera  after  incisions  have  been  made  in  the  bark. 
From  New  Granada. 

Characters. — A  reddish-yellow,  soft  and  tenacious  solid, 
becoming  hard  by  keeping.  It  presents  microscopical  crj'-stals 
of  cinnamic  acid.  Odour  highly  fragrant;  taste  somewhat 
aromatic  and  acid.    Soluble  in  spirit,  with  an  acid  reaction. 

Composition. — Balsam  of  Tolu  contains  a  terpene,  CigHjg, 
tolene;  henzoic  and  cinnamic  acids ;  and  various  resins.  Dose,  10 
to  20  gr.,  as  an  emulsion. 

Freparations. 

1.  Syrupus  Tolutanus.— 1  in  29.   Dose,  1  to  2  fl.dr. 

2.  Tinctura  Tolutana. — 1  in  8  of  Spirit,    Dose,  15  to  30  min. 

Balsam  of  Tolu  is  also  a  constituent  of  Tinctura  Benzoini 
Composita,  and  Pilula  Phosphori ;  Tincture  of  Tolu  of  Trochisci 
Acidi  Tannici,  Morphineo,  Morphina3  et  Ipecacuanha},  and  Opii. 


ACTION  AND  USES. 

These  are  the  same  as  those  of  Peruvian  Balsam,  but 
Tolu  is  used  internally  only,  and  chiefly  as  a  pleasant  ingredient 
of  cough  mixtures. 


Pil  YSOS  TIG  MA  TIS  SeMEX. 


Pliy^osti^iisitis  Soiiioii. — Calabar  Bean.  The 
dried  seed  of  Pliysostigma  venenosiim.  Western  Africa. 

Characters. — From  about  1  to  1^  inch  long,  f  inch  broad, 
and  i  inch  thick ;  oblong  and  somewhat  renif orm,  with  a  long 
broad  blackish  furrow  along  its  convex  side.  Testa  hard, 
brittle,  roughish,  deep  chocolate-brown  or  brownish-red, 
enclosing  a  closely  adhering  nucleus,  which  principally  con- 
sists of  two  hard  white  brittle  cotyledons  separated  by  a  cavity. 
Inodorous ;  with  no  marked  taste  beyond  that  of  an  ordinary 
bean.  It  yields  its  virtues  to  alcohol,  and  imperfectly  to  water. 
The  cotyledons  moistened  with  solution  of  potash  acquire  a 
permanent  pale  yellow  colour. 

Composition. — Besides  the  ordinary  constituents  of  beans, 
the  Seed  of  Physostigma  contains  two  alkaloids,  (1)  physos' 
tig  mine  or  eserine,  CjgHoiNsOo,  combining  with  acids,  and 
variously  obtained  as  colourless  crystals,  or  an  amorphous  or 
syrupy  body ;  and  (2)  calabarine,  usually  mixed  with  commer- 
cial Eserine.    Lose,  in  poivder,  1  to  -1  gr. 

Freparation. 

Extractum  Physostigmatis.  — Spirituous.  45  in  1.  Dose,  Jg- 
toigr. 

From  Fhysostigmatis  Semen  is  made: 

Physostigmina. — Physostigmine,  Eserine,  C^gHoiN-^Oo. 

Source. — ^^lade  from  the  Alcoholic  Extract  of  Calabar  Bean, 
by  dissolving  it  in  water ;  adding  Bicarbonate  of 
Sodium  ;  shaking  the  mixture  with  ether ;  and  evapo- 
rating the  ethereal  liquid. 

Characters.— Tinkinh.  crystals,  slightly  soluble  in  water,  but 
readily  soluble  in  alcohol  and  in  diluted  acids.  Aqueous 
solution  alkaline,  becomes  red  when  warmed  or  shaken 
with  dilute  solution  of  potash. 

Freparatio)i. 

LAMELL.T-:  Physostigmin.^.— Discs  of  Gelatine,  with  some 
Glycerine,  each  weighing  about  gr.,  and  con- 
taining        gr.  of  Physostig-mine. 

Sulphate  and  Salicylate  of  Eserine  {non-official)  are  also  used. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Extract  of  Physostigma  or  preparations  of  Eserine  are 
readily  absorbed  by  the  conjunctiva,  and  produce  the  specific 
contraction  of  the  pupil  to  be  presently  noticed. 
E— 8 
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Taken  by  the  mouth,  Calabar  Bean  in  moderate  doses 
sometimes  causes  sickness  and  colic,  and  in  larger  doses 
diarrh(Xia,  all  from  increased  and  irregular  peristalsis,  ap- 
parently of  local  origin.  The  Extract  is  therefore  occasionally 
used  in  habitual  constipation. 


2.  ACTION  IN  THE  BLOOD,  AND  SPECIFIC  ACTION  AND  USES. 

Eserine  enters  the  blood  unchanged,  and  passes  thence 
into  all  the  tissues.  Along  with  the  gastro -intestinal  symptoms 
iust  described,  moderate  doses  of  the  Bean  give  rise  to  a  sense 
of  weakness,  f  aintness,  and  shortness  of  breath ;  larger  doses 
to  an  aggravation  of  the  same  symptoms,  with  contraction  ot 
the  pupil,  frontal  headache,  salivation,  diaphoresis,  slowing  and 
weakening  of  the  pulse.    These  are  short  of  poisonous  effects 

On  analysis  it  is  found  that  consciousness  is  not  lost, 
though  impaired  by  large  doses,  showing  comparative  f i^-^dom 
of  th?  comolutiom.  The  cord  is  the  part  prmcipaUy  affected 
bv  Calabar  Bean,  the  chief  symptoms  being  of  the  nature  ot 
motor  paralysis  from  depression  of  the  anterior  cornua,  and 
thus  of  reflex  irritability  also.  {Calaharin,  has  a  sUmulant 
effect  on  the  cord,  but  otherwise  agrees  m  action  with  Eserine.) 
The  respiratory  muscles  necessarily  fail  from  this  cause,  ihe 
posterio?  cornua  (sensory  portions)  of  the  cord  are  Paralysed  to 
a  degree,  so  that  sensibility  is  diminished  in  the  hmbs.  The 
LTo?  nerve,  and  Mmcles\x^  but  slightly  affected  directly. 
Occasional  twitchings  occur,  partly,  at  least  direct  in  origin. 
The  sensory  nerves  are  not  directly  influenced. 

The  medidla  is  decidedly  affected  by  Physostigma.  Thus 

the  respiratory  centre,  after  brief  (Pi?^^^^!^  ^^^^^^^^^^  T^ 
is  depressed,  and  death  occurs  chiefly  by  asphyxia.  The 
cardfac  centre  is  first  stimulated,  so  that  the  heart  beats  more 
and  less  frequently  ;  but  at  last,  or_  after  large 
do^es  depression  ensues.  Therewith  the  intracardiac  branches 
of  th^vS  stimulated  at  first,  and  the  gangha 

mralvsed  at  last.  The  blood  pressure  rises  with  the  mcreased 
caidiac  action!  and  falls  later  on.  Whether  there  be  any  direct 
S  iororE  'er  ne  on  the  vaso-motor  apparatus  is  unsettbd 

Contraction  of  the  pupil  and  spasm  of  accommodation 
are  sS^  and  ini/ortant  effects  of  Eserme,  whether 

ft  be  "ivS'in^^^  or  applied  locally.    Both  phenomena  are 

due  t?  irritat  on  of  the  fibres  of  the  third  nerve,  and  not  to 
central  S  tX^^  as  in  the  contraction  caused  by  Opium,  nor 
to  mrnlX^^  the  sympathetic.  They  are  accompanied  b>^faU 
of  C^tTaocular  tension,  and  can  be  removed 

The  salivary  secretion  is  increased  through  the  ccntie  01 
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the  chorda,  but  ceases  after  large  doses  from  aiTest  of  the 
circulation  in  the  glands. 

The  specific  uses  of  Calabar  Bean  depend  on  its  action  on 
the  cord  and  the  eye.  It  has  been  frequently  given  in  tetanus, 
and-  other  convulsive  diseases  referable  to  irritation  or  disease 
of  the  spinal  centres,  and  apparently  with  success,  although 
many  of  these  cases  recover  spontaneously,  and  others  resist 
the  Ilserine.  The  alkaloid  should  be  given  subcutaneously  in 
doses  of  gr.  to  ^  or  more  in  solution;  or  gr.  \  of  the 
Extract,  rubbed  up  with  spirit,  gum,  and  water,  may  be  given 
subcutaneously,  or  gr.  1  by  the  mouth,  repeated  in  two  hours, 
and  followed  by  doses  of  gr.  -^^  to  |  every  few  hours.  For  the 
convulsions  of  Strychnine  poisoning  Calabar  Bean  is  of  little  or 
no  use.  Neither  is  it  of  much  real  service  in  the  treatment  of 
poisoning  by  Atropine  or  Chloral,  as  was  once  expected. 

In  (Sseases  of  the  eye  Eserine  is  now  much  used.  A  drop 
of  a  solution  of  the  non-ofiicial  sulphate  (2  gr.  to  1  fl.oz.  of 
water)  is  applied  locally  to  diminish  intraocular  pressure  in 
glaucoma,  perforating  keratitis,  etc. ;  in  paralysis  of  the  iris 
and  ciliary  muscle,  e.g.  after  diphtheria  (J  gr.  to  1  fl.oz.)  ;  to 
counteract  the  effects  of  Atropine ;  or  to  diminish  the  entrance 
of  light  in  painful  diseases  of  the  eye,  photophobia,  etc.  The 
LameUse,  inserted  beneath  the  lids,  are  a  convenient  form  for 
ophthalmic  purposes. 

3.  REMOTE  LOCAL  ACTION. 

Eserine  is  excreted  by  the  liver  and  salivary  glands,  but 
has  never  been  found  in  the  urine. 

Clirysarobiiitiiii. — Chrysarobin.  Go  a  Pow- 
der. The  medullary  matter  of  the  stem  and  branches 
of  Andira  araroba,  dried  and  powdered  ;  containing 
and  yielding  chrysophan,  which  is  rapidly  oxydised 
into  chrysophanic  acid. 

Characters. — As  puiified  by  solvents  it  is  a  light  brownish- 
yellow,  minutely  crystalline  powder,  tasteless,  inodorous.  Very 
sparingly  soluble  in  water;  almost  entirely  so  in  150  parts  of 
hot  spirit. 

Composition.— Ohxy^Q^xohm,  Q^^TL^^Oj,  is  converted  into 
chrysophanic  acid,  CioHgO^,  by  slow  oxydation,  or  by  solution  in 
strong  potash  and  decomposition  with  a  mineral  acid.  Chryso- 
phanic acid  is  also  contained  in  Rhubarb.  (See  Mhei  Radix, 
page  349.)    Lose,  i  to  J  gr. 
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Preparation. 

Unguentum  Chrysarobini. — 1  to  24  of  Benzoatcd  Lard. 


ACTION  AND  USES. 

Externally. — Chrysarobin  destroys  low  vegetable  or- 
ganisms in  connection  with  the  skin,  stains  it  purple-rcd, 
and  stimulates  it  so  much  as  to  produce  in  some  instances 
serious  constitutional  disturbance.  It  is  a  successful  applica- 
tion in  some  forms  of  ringworm,  and  in  scaly  and  other  diseases 
of  the  skin,  especially  psoriasis. 

Internally,  it  is  apt  to  cause  vomiting  and  purging.  It 
has  been  given  with  variable  success  in  psoriasis  and  other 
cutaneous  diseases,  apparently  from  a  remote  local  action  on 
the  skin.  It  is  also  excreted  by  the  kidneys,  and  stains  the 
urine  yellow. 

I§teiiiia  Alexaiidrina. — Alexandrian  Senna. 
The  dried  leaflets  of  Cassia  acutifolia  (Cassia  lanceo- 
lata).    From  Alexandria. 

Character. — About  |  to  fully  1  inch  long,  lanceolate  or 
oval-lanceolate,  acute,  unequal  at  the  base,  entire,  thin,  brittle, 
pale  yellowish- green ;  veined  on  the  lower  surface  ;  near!} 
smooth.  Odour  peculiar,  faint,  tea-like;  taste  mucilaginous, 
nauseous,  sickly.  Impurities,  and  substances  7-csembling  Soma  : 
Solenostemma  Argel,  Uva  Ursi,  and  Barosma,  all  equal  at  the 
base. 

Senna  Indica. — East  Indian  or  Tinnivelly 
Senna.  The  dried  leaflets  of  Cassia  angustifolia 
(Cassia  elongata).  From  Southern  India. 

Characters. — About  1  to  2  inches  in  length,  lanceolate, 
acute,  unequal  at  the  base,  thin,  entire;  yellowdsh-green  and 
smooth  above,  somewhat  duller  beneath  ;  glabrous  or  slightly 
pubescent.    In  odour  and  taste  similar  to  Alexandrian  Senna. 

Composition.— Sennsi  contains  an  active  principle,  cathartic 
acid;  a  colouring  matter  closely  allied  to  chrysophanic  acid;  a 
peculiar  unfermentable  sugar,  catharto-mannite ;  other  oh&cnve 
glucosides,  scnnapicrin  and  sennacrol;  and  various  vegetable 
salts.  Cathartic  acid,  a  highly  important  body,  is  an  amor- 
phous glucoside,  CjsoHigsNsoSO,,  which  forms  salts  with  bases, 
and  can  be  broken  up  into  glucose  and  cathartogenic  acid. 
Lose,  10  to  30  gr.  in  powder. 
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Preparations  of  either  kind  of  Senna. 

1.  Confectio  Sennae.— Senna,  7  ;  Coriander  Fruit,  3  ;  Figs,  12  ; 

Tamarind,  9  ;  Cassia  Pulp,  9 ;  Prune,  6 ;  Liquorice,  1 ; 
Sugar,  30  ;  Water  q.s.  to  make  75.    Dose,  60  to  120  gr. 

2.  Infusum  Sennse.— 1  in  10,  with -J^  Ginger.  Dose,  1  to  2  fl.oz. 

From  Infusum  Sennce  is  prepared: 

MiSTURA  Sennje  Composita.— Infusion  of  Senna,  15  ;  Tinc- 
ture of  Senna,  2  J ;  Sulphate  of  Magnesium,  4; 
Liquid  Extract  of  Liquorice,  1  ;  Compound  Tincture 
of  Cardamoms,  1|.    Dose,  1  to  fl.oz. 

3.  Syrupus  Sennse.— Senna,  16  oz.  ;  Oil  of  Coriander,  3mins.  ; 

Sugar,  24  oz. ;  Water,  5  pints ;  Rectified  Spirit,  3  fl.oz.  ; 
to  make  42  oz.    Dose,  1  to  4  fl.dr. 

4.  Tinctura  Sennse.— Senna,  2\  oz.  ;  Raisins,  2  oz. ;  Caraway 

and  Coriander,  of  each  ^  oz. ;  Proof  Spirit,  1  pint.  Dose, 
2  to  8  fl.dr. 

Senna  is  also  the  most  important  itigredient  in  Pulvis  Glycyr- 
rhizae  Compositus.    2  in  12.    {See  page  253.) 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Given  internally.  Senna  stimulates  the  muscular  coat  of 
the  intestine,  apparently  by  local  reflex  action  originating  in 
the  mucous  surface  of  the  bowel  itself;  and  produces  brisk 
peristaltic  movements  and  purgation  within  four  or  five  hours. 
The  colon  is  chiefly  stimulated,  hurrying  downwards  the  fluid 
contents  received  from  the  ileum,  which  appear  as  very  thin 
copious  yellow  stools,  with  excess  of  sodium  salts  and  digestive 
products,  but  no  special  increase  of  bile.  Full  doses  cause  re- 
peated evacuation  and  griping,  but  no  inflammation  of  the 
mucous  surface.  The  pelvic  structures  may,  however,  become 
hypera}mic,  leading  to  hfemorrhoids  and  the  appearance  of  the 
menses.    Constipation  does  not  follow  the  use  of  Senna. 

Senna  is  never  given  alone,  but  always  with  a  carminative 
to  prevent  griping,  and  frequently  with  other  purgatives,  as  in 
the  Compound  Mixture.  It  is  one  of  the  most  useful  of  purga- 
tives. It  is  very  extensively  prescribed  to  complete  the  eft'ect 
of  mercurial  and  other  duodenal  purgatives,  given  several  hours 
before.  It  affords  at  once  a  rapid  and  a  safe  purge  at  tlie  com- 
mencement of  febrile  attacks  in  children,  in  local  inflamma- 
tions, and  in  cerebral  congestion.  As  an  habitual  laxative  in 
the  form  of  Pulvis  Glycyrrhizje  Compositus,  Senna  is  most 
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valuable,  being  a  simple  stimulant  of  the  muscular  coat,  which 
neither  loses  its  effect  by  use,  nor  produces  subsequent  consti- 
pation. Combined  with  bitter  and  other  stomachics,  it  is  use- 
ful in  dyspepsia,  the  laxative  effect  of  free  cathartic  acid 
naturally  being  increased  by  acids  and  diminished  by  alkalies. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  AND  REMOTE  LOCAL  ACTION. 

Cathartic  acid  and  chrysophanic  acid  enter  the  blood,  pass 
through  the  tissues,  and  are  excreted  by  the  kidneys  and  mam- 
mary gland ;  the  cathartic  acid  purging  infants  at  the  breast, 
the  chrj'^sophanic  acid  staining  the  urine  yellow^  Senna  acts 
as  a  purgative  in  animals  when  injected  into  the  veins. 

Hsematoxyli  L.ig-imm. — Logwood.  The  sliced 
heart-wood  of  H?ematoxylon  campechianum.  Im- 
ported from  Campeachy,  Honduras,  and  Jamaica. 

Characters. — The  logs  are  hard,  heavy,  externally  blackish- 
red,  internally  reddish-brown.  The  chips  are  reddish-brown, 
have  a  feeble  agreeable  odour,  and  a  sweetish  astringent  taste. 
A  small  portion  chewed  imparts  to  the  saliva  a  dark  redciish-pink. 

Substance  resembling  Logwood:  Red  Sandal  Wood,  w^hich 
is  more  dense,  odourless,  and  less  astringent  to  taste. 

Composition. — Logwood  contains  tannic  acid,  and  a  peculiar 
colouring  principle,  hcematoxylin,  CigHj^Og,  occui'ring  in  colour- 
less crystals,  which  become  red  on  exposure  to  light ;  the  solu- 
tions undergoing  various  changes  of  colour  wuth  acids  and 
alkalies,  and  coagulating  gelatine.  The  Decoction  precipitates 
perchloride  of  iron  violet-blue,  acetate  of  lead  and  other 
metallic  salts  a  beautiful  blue.  Other  less  important  sub- 
stances occur  in  logw^ood.  Incompatibles. — Mineral  acids, 
metallic  salts,  lime-water,  and  tartar-emetic. 

Pre2}arations. 

1.  Decoctum  Hsematoxyli.— 1  in  20,  with  ^  of  Cinnamon. 

Dose,  1  to  2  fl.oz. 

2.  Extractum  Haematoxyli.— Aqueous.    Dose,  10  to  30  gi\ 


ACTION  AND  USES. 

H'sematoxylon  possesses  the  astringent  action  of  Tarjiic 
Acid,  and  may*  be  used  in  the  same  class  of  cases.  Sec  page  371. 


Cassijc  Pulpa  — Cassia  Pulp.  The  pnlp  ob- 
tained from  the  pods,  recently  imported,  of  Cassia 
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Fistula,  the  Purging  Cassia.  Imported  from  the 
East  or  West  Indies. 

Characters  of  the  ^170^5.— Cylindrical,  IJ  to  2  feet  long, 
shortly  stalked,  sHghtly  curved,  blackish-brown,  pointed,  very 
hard ;  indehiscent ;  divided  by  transverse  septa  into  numerous 
cells,  each  containing  a  seed  and  viscid  pulp.  The  pulp 
blackish-brown,  viscid,  with  a  sweetish  disagreeable  taste,  some- 
what sickly  in  odour ;  containing  seeds  and  dissepiments.  _ 

Composition. — Cassia  Pulp  contains  sugar,  pectin,  mucilage, 
and  a  purgative  principle  probably  allied  to  cathartic  acid.  See 
Senna,  page  260. 

Cassice  Talpa  is  contained  in  Confectio  Sennee,  about  1  in  8. 


ACTION  AND  USES. 
Cassia  Pulp  is  a  laxative,  given  only  as  Confectio  Sennje. 

Tamarifiidu^. — Tamarind.  The  preserved  pulp 
of  the  fruit  of  Tamarindus  indica.  Imported  from 
the  West  Indies. 

Characters. — A  reddish-brown  moist  sugary  mass,  enclosing 
strong  branched  fibres,  and  brown  shining  seeds  enclosed  in 
a  tough  membranous  coat.  Taste  agreeable,  refreshing,  sub- 
acid. Impurity. — Copper ;  a  piece  of  bright  iron  left  in  the 
pulp  for  an  hour  should  not  exhibit  any  deposit  of  coj^per. 

Composition. — Tamarind  contains  sugar,  gwn,  tartaric  acid 
and  tartrate  of  potassium,  citric,  acetic,  and  various  aromatic 
acids. 

Tamarind  is  contained  in  Confectio  Sennas,  9  in  75, 


ACTION  AND  USES. 

Tamarind  is  a  pleasant  acid  refrigerant  and  gentle  laxa- 
tive. For  the  former  purpose  it  is  prepared  as  an  infusion, 
or  as  Tamai  ind  Whey  (1  part  of  the  pulp  to  30  parts  warm 
milk),  which  is  also  a  mild  purgative,  like  the  Confectio  Sennse. 

Copaiba.  —  Copaiva.  The  oleo-resin  obtained 
by  deeply  cutting  or  boring  into  the  trunk  of  Copaifera 
Lungsdorffii,  and  other  species  of  Copaifera.  From  the 
Valley  of  the  Amazon,  West  and  East  Indies, 
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Characters. — A  more  or  less  viscid  liquid  ;  generally  trans- 
parent, occasionally  opalescent  and  slightly  fluoi-escent ;  light 
yellow  to  pale  golden  brown ;  odour  peculiar,  aromatic ;  taste 
persistent,  acrid,  somewhat  bitter,  Sp.  gr.  0-940  to  0*993. 
Insoluble  in  water ;  soluble  in  ether,  alcohol,  fixed  and  vola- 
tile oils,  and  benzol, 

Compoaition. — Copaiva  consists  of  less  than  50  per  cent,  of 
the  official  volatile  oil,  and  more  than  50  per  cent,  of  resin. 
Oil  of  Copaiva,  isomeric  with  turpentine,  Cjj^Hjg,  is  colourless 
or  pale  yellow,  with  the  odour  and  taste  of  Copaiva.  Resin  of 
Copaiva  is  a  brownish  resinous  mass,  consisting  of  a  crystallis- 
able  resin,  copaivic  acid,  Cif^H-^QOo,  the  chief  constituent  of  the 
oleo-resin,  and  a  non-crystallisable  viscid  resm  of  copaiva^ 
amounting  to  1^  per  cent.  The  proportion  of  oil  and  resin 
varies  much  with  the  age  and  exposure  of  the  Copaiva. 
parities. — Turpentine;  detected  by  the  odour  on  heating. 
Fixed  oils ;  leaving  a  greasy  ring  round  the  resinous  stain 
when  heated  on  paper.  Copaiva  dissolves  ^  its  weight  of  carbo- 
nate of  magnesiufn  by  the  aid  of  heat,  and  remains  transparent 
(copaivate  of  magnesium)  ;  fixed  oils  not  so.  Gurjun  balsam, 
coagulating  at  270°  ;  Copaiva  not  so.    Dose,  |  to  1  fi.dr. 

Fi'om  Copaiba  is  made: 

Oleum  Copaibse. — The  oil  distilled  from  Copaiba.    Dose,  0  to 
20  min.,  with  mucilage  or  yolk  of  egg. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION, 

Copaiva  produces  an  acrid  nauseous  sensation  in  the  mouth, 
warmth  in  the  stomach,  unpleasant  eructations,  and  gastro- 
intestinal irritation  like  other  oleo-resins.  Large  doses  or  the 
persistent  use  of  the  drug  leads  to  dyspepsia,  sickness,  and 
diarrhoea  ;  it  is  contra-indicated  in  irritable  states  of  the  stomach 
and  bowels. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  ACTION,  AND  REMOTE 
LOCAL  ACTION  AND  USES. 

The  active  principles  of  Copaiva  are  absorbed  into  the 
blood,  and  pass  thence  into  the  tissues.  The  action  on  the 
organs  is  obscure.  The  volatile  oil  is  excreted  by  the  kidneys, 
bronchi  and  skin,  and  the  resin  at  least  by  the  kidneys.  All 
the  secretions  smell  freely  of  the  drug,  and  the  neighbourhood 
of  the  patient  is  pervaded  with  a  characteristic  unpleasant 
odour.    In  thus  passing  through  the  eliminating  organs, 
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Copaiva  stimulates  thorn,  altering  their  secretions  and  the 
nutrition  of  their  cells  and  vessels.  The  urine  is  passed  more 
frequently,  and  usually  in  increased  quantity :  but  it  may  be 
scanty,  with  albumen  and  blood,  pain  in  the  loins,  and  other 
symptoms  of  renal  congestion.  The  albumen  thus  passed 
must  be  distinguished  from  the  acid  resin  of  Copaiva  v^rhich 
may  be  thrown  down  from  the  urine  by  nitric  acid,  and  w^hich 
is  dissolved  by  heat  or  alcohol.  Carried  by  the  urine  into  the 
bladder  and  urethi^a,  and  possibly  also  excreted  by  the  mucous 
membranes  of  the  same  parts,  Copaiva  produces  along  the 
whole  genito-urinary  tract  a  stimulant  and  disinfectant 
effect.  A  similar  influence  is  j)i^oduced  in  the  bronchi ;  the 
mucous  secretion  is  increased,  and  expectoration  reflexly  ex- 
cited. The  stimulation  of  the  skin  (and  probably  the  primary 
gastro-intestinal  irritation  in  part)  may  sometimes  cause  an 
eruption,  the  "  Copaiva  rash,"  not  unlike  that  of  measles. 

The  uses  of  Copaiva  depend  entirely  on  its  remote  local 
effects,  the  immediate  local  effects  only  suggesting  care  in  its 
administration.  Its  chief  application  is  to  the  genito-urinary 
organs.  The  resin  is  given  as  a  highly  useful  diuretic  in 
hepatic  and  cardiac  dropsy,  but  must  be  avoided  in  the  dropsy 
of  Bright's  disease.  It  is  much  to  be  preferred  to  the  Oleo- 
resin  for  this  purpose.  The  latter  is  chiefly  employed  in 
inflammatory  affections  of  the  bladder  and  urethra,  especially 
gonorrhoea,  when  the  fii^st  acute  symptoms  have  somew^hat 
subsided.  Naturally  it  is  less  useful  in  vaginitis.  Copaiva  is 
now  seldom  used  in  bronchial  affections,  on  account  of  the  un- 
pleasant effects  attending  it ;  but  it  will  sometimes  diminish 
and  disinfect  the  profuse  foul  products  of  chronic  bronchitis 
and  bronchiectasis  when  other  means  have  failed.  It  is  occa- 
sionally given  in  skin  diseases. 

AcaciaR  Oumiiii.— Gum  Acacia.  A  gummy 
exudation  from  the  stem  and  branches  of  Acacia 
Senegal,  and  from  other  species  of  Acacia.  Collected 
chiefly  in  Kordofan. 

Characters  and  tests. — In  spheroidal  or  vermxicular  tears 
or  masses  ;  colourless,  or  with  a  yellowish,  brownish,  or  reddish 
tmt ;  opaque  from  numerous  minute  cracks,  and  brittle,  or  in 
fragments  with  shining  surfaces.  Inodorous ;  bland  and  muci- 
lagmous  in  taste.  Insohible  in  alcohol,  but  soluble  in  water. 
Impurities.— ^i^mh.    Gum  resins  ;  detected  by  smell  and  taste! 

ComiJosition.—(^Mm  Acacia  consists  chiefly  of  arable  acid 
or  arahin,  CgH^jOig,  combined  with  calcium,  magnesium,  and 
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potassium;  and  17  per  cent,  of  water.  Incompatibles.—AUo'hcA 
and  sulphuric  acid.  Borax,  persalts  of  ii-on,  and  subacetate  of 
lead  render  it  gelatinous. 

Prejjarations. 

Mucilago  Acacise.— Gum,  4  ;  Water,  6.    Dose,  1  to  4  fl. dr. 

Gum  Acacia  is  also  contained  in  Mistura  Cretfe,  ]\Ii.stura 
Guaiaci,  Pulvis  Amygdalae  Compo.situs,  Pulvis  Tra- 
gacanthse  Compositus,  and  in  all  Trochisci. 


ACTION  AND  USES. 

Acacia  possesses  verj^  similar  properties  and  physiological 
effects  to  those  of  Tragacanth,  and  is  employed  for  the  same 
purposes.  (Sec  Tragaca)itha.)  An  objection  to  its  pharma- 
ceutical use  is  its  liability  to  undergo  fennentation,  and  cause 
indigestion  and  diarrhoea.  Its  principal  application  therapeuti- 
cally is  for  cough,  in  the  form  of  lozenges  and  linctuses. 

Iiiclig-o.— CgH-NO.  (Appendix  B.P.)  A  blue 
pigment  prepared  from  various  species  of  Indigofera, 

PrejMration. 

Solution  of  Sulphate  of  Indigo.    (Appendix  B.P.)    The  colour 
is  destroyed  by  free  Chlorine.     Used  in  testing. 

PiscidisE  ErytlirinsE  Cortex.  {Not  official.) — 
The  bark  of  the  root  of  Piscidia  erythriiia,  Jamaica 
Dogwood. 

Characters. — Quills  or  flat  pieces,  \  inch  thick  ;  externally 
light-brown,  warty ;  internally  dark-brown,  fibrous ;  fi-acture 
short,  greenish.  Odour  peculiar,  strong,  disagreeable ;  taste 
acrid,  burning. 

Composition. — Piscidia  yields  a  crystalline  alkaloid,  pis- 
cidine,  C29Ho408. 

Preparation. 

ExTRACTUM  Piscidi;e  EiiYTHRiN.i<:  Fluidum. — (U.  S.  P.)  Dose, 
20  to  120  min. 


ACTION  AND  USES. 

Jamaica  Dogwood  acts  first  as  a  stimulant  of  the  brain 
and  spinal  cord,  causing  a  kind  of  intoxication  and  a  tendency 
to  spasms;  and  afterwards  as  a  hypnotic  and  sedative. ^  At 
the  same  time  it  stimulates  the  vaso-uiotor  system,  thus  raising 
the  blood  pressure  and  slowing  the  heart.    Death  occurs  by 
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respirator}^  failure.  It  is  also  mydriatic,  diaphoretic,  and 
sialagogue. 

Piscidia  has  been  used  as  a  hypnotic,  instead  of  Opium,  in 
the  insomnia  of  alcoholism  and  insanity ;  and  as  an  antispas- 
modic in  asthma  and  chorea.  Its  value  as  an  anodyne  is  more 
doubtful ;  but  it  has  been  given  in  neuralgia,  sick-headache, 
and  colic.    The  drug  appears  to  be  extremely  uncertain. 

EOSACE^. 

Ro§8e  OallicsB  Petala.  —  Eed  Rose  Petals. 
The  fresh  and  dried  unexpanded  petals  of  Kosa  gallica. 
From  plants  cultivated  in  Britain. 

Characters. — Usually  in  little  cone-like  masses ;  colour 
fine  purplish-red,  retained  after  drying ;  odour  roseate,  de- 
veloped by  drying  ;  taste  bitterish,  feebly  acid,  and  astringent. 

Composition. — Rose  Petals  contain  an  aromatic  volatile  oil, 
tannic  and  ffallic  acids,  gum,  colouring  matters,  salts,  etc. 
Oleum  roscc  exists  in  very  small  quantity ;  it  consists  of  an 
aromatic  eloeoptene,  CiqHi^O,  and  an  odourless  solid,  rose- 
camphor,  CisHig. 

F7'eparations. 

1.  Confectio  Rosse  GallicaB. — 1  of  fresh  Petals  to  3  of  Sugar. 

Dose,  30  to  60  gr. 

2.  Infusum  Rosse  Acidum. — 1  of  dried  Petals  in  |  of  Diluted 

Sulphuric  Acid  and  40  of  Water.    Dose,  1  to  2  fl.oz. 

3.  Syrupus  Rosse  Gallicae.— 1,  dried,  in  ITJ.  Dose,  1  fl.dr. 

RossB  Centifoliae  Petala. —  Cabbage  or 
Damask  Rose  Petals.  The  fresh  fully  expanded 
petals  of  Rosa  centifolia.    From  British  plants. 

Characters.— Ijarge,  thin,  delicate.  Odour  very  fragrant ; 
taste  sweetish,  bitter,  and  faintly  astringent;  both  readily 
imparted  to  water. 

Preparation. 

Aqua  Rosse.— 1  in  1,  by  distillation.    Dose,  1  to  2  fl.oz. 

Aqua  RoscB  is  contained  in  Mistura  Ferri  Composita  and 
Trochisci  Bismuthi. 


ACTION  AND  USES. 


The  preparations  of  the  Red  and  the  Cabbage  Rose  are 
chiefly  used  as  pleasant  vehicles.  The  Acid  Infusion  is  an 
agreeable  astrmgent. 
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RossB  Caninse  Fructus. — Fruit  of  the  Dog 
Rose  ;  Hips.  The  ripe  fruit  of  Rosa  canina,  the  Dog 
Rose,  and  other  indigenous  allied  species. 

Characters. — About  an  inch  in  leng-th,  ovoid,  scarlet,  smooth, 
shining ;  inodorous  ;  taste  sweet,  subacid,  pleasant. 

Composition. — iliips  contain  malic  and  citric  acids,  free  and 
combined ;  tannic  acid,  sugar,  and  a  trace  of  volatile  oil. 

Preparation. 
Cenfectio  Rosse  Caninse.— 1  in  3,  with  Sugar. 


ACTION  AND  USE. 
The  Confection  of  Hips  forms  a  very  useful  basis  for  pills. 

Amyg^dala  Diilcis. — Sweet  Almond.  The  ripe 
seed  of  the  Sweet  Almond  tree,  Prunus  Amygdalus. 
var.  dulcis.  Imported  from  Malaga,  and  known  as 
the  Jordan  Almond. 

Characters. — Above  an  inch  in  length,  nearly  oblong,  acute 
at  one  end,  rounded  at  the  other ;  compressed ;  with  a  scurfy 
brown  coat.  Taste  bland,  sweet,  nutty.  Impuriii/. — The  bitter 
almond,  which  yields  odour  of  HCN  when  bruised  with  water. 

Amygdala  Amara. — Bitter  Almond.  The 
ripe  seed  of  the  Bitter  Almond  tree,  Primus  Amyg- 
dalus, var.  amara.    Brought  chiefly  from  Mogadore. 

Characters. — Resembles  the  Sweet  Almond  in  appearance, 
but  is  broader  and  shorter,  has  a  very  bitter  taste,  and  when 
rubbed  with  water  emits  an  odour  like  ratafia. 

Composition. — Both  varieties  of  Almond  yield  by  expres- 
sion about  60  per  cent,  of  J.ved  oil.  Oleum  Amygdaire,  and 
albuminous  substances  including  omdsin.  The  bitter  \-ariety 
also  yields,  by  distillation  with  water,  a  volatile  oil,  Oleum 
Amygdalae  Amaree,  Essential  Oil  of  Bitter  Almonds, 
CeHgCOH,  not  official.  The  two  oils  must  be  carefully 
distinguished,  inasmuch  as  the  crude  form  of  Bitter 
Almond  Oil  generally  sold  is  highly  poisonous,  from 
admixture  with  4  to  8  per  cent,  of  hydrocyanic  acid. 
Bitter  Almonds  contain  neither  the  volatile  oil  nor  hydi'o- 
cyanic  acid  until  moistened,  but  2  to  3  per  cent,  of  amyg- 
dalin,  C20H27NO11,  a   crystalline   glucosidc,  which,  in  the 
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presence  of  water,  and  under  the  fermentative  influence  of  the 
emulsin,  breaks  up  into  the  volatile  oil,  hydi'ocyanic  acid,  and 
glucose:  C,„H,7N0ii  +  2H,0  =  C«H5COH+HCN+2C6Hi,06. 
AVTien  purified  by  separation  of  the  hydrocyanic  acid,  Volatile 
Oil  of  Bitter  Almonds  is  not  poisonous,  consisting,  as  it  does, 
of  hydride  of  benzol  (C7H5OH),  with  benzoic  acid  (C7Hg02)  as 
a  product  of  oxydation  by  exposure,  and  other  allied  substances ; 
and  is  used  for  flavouring  sweets.  Nitrobenzene,  however, 
artificial  Oil  of  Bitter  Almonds,  or  ' '  Nitrobenzol,"  C6H4(NO,,)H, 
which  is  sometimes  substituted  for  it,  having  a  very  similar 
flavour,  is  decidedly  poisonous,  and  has  caused  death. 

From  either  Sweet  or  Bitter  Almond  is  made : 

Oleum  Amygdalae. — Almond  Oil.  The  oil  expressed  from  the 
Sweet  or  Bitter  Almond.  Pale  yellow,  nearly  inodorous, 
with  a  bland  oleaginous  nutty  taste.    Dose,  2  to  4  fl.  dr. 

Almond  Oil  is  contained  in  Oleum  Phosphoratum,  Unguen- 
tum  Cetacei,  XJnguentum  Resinse,  Unguentum 
Simplex  (and  its  preparations).  It  is  used  in  pre- 
ference to  Olive  Oil,  as  it  makes  a  whiter  ointment. 

Preparations  of  the  Siveet  Almond. 

Pulvis  Amygdalae  Compositus.— 8,  to  4  of  Sugar,  and  1  of 
Gum  Acacia.    Dose,  60  to  120  gr. 

'om  Pulvis  Aniygdalce  Compositus  is  prepared : 
MisTURA  Amygdala.— 1 ;  with  Water,  8.  Dose,  1  to  2  fl.oz. 


ACTION  AND  USES. 

The  Sweet  Almond  is  demulcent  and  nutritive,  and  has 

been  ground  into  a  flour  for  making  cakes  to  be  eaten  by 
diabetic  patients,  instead  of  starchy  food.  The  Compound 
Powder  and  Mixture  are  used  only  as  vehicles  for  insoluble 
powders  and  demulcent  cough  medicines. 

Almond  Oil  has  the  same  action,  and  is  used  for  the  same 
purposes,  as  Olive  Oil,  which,  though  less  agreeable,  is  generally 
employed  as  being  cheaper.    See  Oleum  Olivce,  page  314. 

Priinum.— Prune.  The  dried  drupe  of  Prunus 
domestica,  the  Plum.    From  the  south  of  France. 

^  Characters,  —  Ovoid  or  oblong;  1^  inch  long;  black; 
shrivelled;  pulp  brownish,  without  marked  odour  ;  taste  sweet, 
somewhat  mucilaginous  and  acidulous. 
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Composition. — The  prune  contains  su(/ar,  malic  acid,  and  a 
purgative  principle. 

Frimum  is  contained  in  Confectio  Sennas,  6  in  75. 

ACTION  AND  USES. 

The  Prune  is  nutritive,  demulcent,  and  slightly  laxative. 

It  may  be  ordered  as  an  article  of  diet  in  habitual  constipation. 

Laiirocerasi  Folia.— Cherry-Laurel  Leaves. 
The  fresh  leaves  of  Pruniis  Laurocerasus. 

Characters. — Thick,  coriaceous,  on  strong  short  petioles  ; 
oblong  or  somewhat  obovate ;  5  to  7  inches  long,  tapering 
towards  each  end,  recurved  at  apex ;  distantly  but  sharply 
serrated  and  slightly  re  volute  at  margins  ;  dark-green,  smooth, 
and  shining  above,  much  paler  beneath ;  midrib  prominent,  on 
either  side  of  which,  towards  the  base,  are  1  or  2  glandular 
depressions.    On  bruising,  they  emit  a  ratafia-like  odour. 

Composition. — Cherry  Laurel  Leaves  yield  by  distillation  a 
variable  amount  of  hydrocyanic  acid  and  a  volatile  oil,  by  a  pro- 
cess of  decomposition  resembling  that  just  described  in  the 
Bitter  Almond.  Neither  emulsin  nor  ordinary  amygdalin  has, 
however,  been  demonstrated  in  the  leaves,  but  a  resinoid  body, 
which  yields  with  emulsin  hydrocyanic  acid,  and  is  called 
"  amorphous  amygdalin.'''' 

Preparation. 

Aqua  Laurocerasi. — 1  in  1;^  by  distillation,  and  the  addition 
either  of  Water  or  of  Hydrocyanic  Acid  to  the  distillate, 
so  as  to  adjust  the  strength  to  O'l  per  cent,  of  Real 
Hydrocyanic  Acid,  as  tested  volumetrically  with  AgNOs. 
Incompatibles  :  metallic  salts.    Dose,  ^  to  2  fl.dr. 


ACTION  AND  USES. 

Cherry  Laurel  AVater  possesses  the  action  of  Diluted  Hy- 
drocyanic Acid,  and  is  also  a  flavouring  agent.  {See  page  184.) 

Ciisso.— Kousso.  The  dried  panicles  (chiefly  of 
tlie  female  flowers)  of  Hagenia  abyssinica.  From 
Abyssinia. 

Characters. — In  compressed  clusters  or  rolls,  10  inches  or 
more  long ;  or  in  small  fragments ;  brownish  or  greenish-brown 
(female  flowers  reddish)  ;  odour  herby,  tea-like ;  taste  bitter. 
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acrid,  disagreeable.  Separate  panicles  mucli  branched,  zigzag, 
covered  with  hairs  and  glands  ;  a  large  sheathing  bract  at  the 
base  of  every  branch.  Flowers  numerous,  small,  shortly 
stiilked,  unisexual,  the  male  brownish-yellow,  the  female  tinged 
with  red ;  with  2  roundish  bracts  at  the  base  of  each ;  calyx 
hairy,  veiny,  with  10  segments  in  2  alternating  whorls. 

Composition. — Kousso  contains  a  volatile  oil,  tannic  acid,  gum, 
sugar,  and  a  neutral  crystalli sable  active  principle,  koussin  or 
cossin,  C^iHgsOi^,  soluble  in  alkaline  solutions.    Dose,  ito  ^  oz. 

Freparation. 

Infusum  Cusso.— i  oz.  in  4  oz.  Boiling  Water ;  to  be  drunk 
without  straining,  for  one  dose. 


ACTION  AND  USES. 

Taken  in  the  large  doses  necessary,  Kousso  is  apt  to  cause 
nausea,  vomiting,  colic,  and  slight  diarrhoea.  Its  principal 
action  is  as  an  anthelmintic,  the  tape-worms  (Tienia  solium. 
Taenia  medio canellata,  and  Bothryocej)halus  latus)  being  readily 
killed  by  it.  It  is  used  for  this  purpose  only,  and  rarely  in 
England.  It  may  or  may  not  require  the  assistance  of  a  pur- 
gative to  expel  the  dead  worm.  The  j)OwderGd  flowers,  either 
in  compressed  masses  or  suspended  in  an  aromatic  water,  are 
said  to  be  much  more  active  than  the  official  Infusion. 

MYETACE^. 

Caryopliylluiii,— Clove.  The  dried  flower-bud 
of  Eugenia  caryophyllata.  From  Penang,  Bencoolen, 
and  Amboyna. 

Characters. — Over  half  an  inch  long,  consisting  of  a  dark- 
brown,  wrinkled,  subcylindrical,  somewhat  angular  calyx  tube, 
tapering  below,  and  surmounted  by  4  teeth,  between  which 
the  paler-coloured  petals,  enclosing  the  stamens  and  style,  arc 
rolled  up  in  the  f onn  of  a  ball.  Odour  strong,  fragrant,  sj)icy ; 
taste  very  pungent,  aromatic.    Emits  oil  when  indented. 

Composition. — Cloves  contain  20  per  cent,  of  the  official 
oil,  tannic  acid,  and  gum.  Oil  of  Cloves  consists  of  eugenol 
(eugenic  acid),  CiyHjoOo,  chemically  resembling  Phenol,  and  a 
tcrpene,  Ci,-,H._,4.  A  crystalline  body,  eugenin,  isomeric  with 
eugenol ;  a  neutral  body,  caryopJiyllin,  isomeric  with  camphor ; 
and  a  salicyl  compound,  can  also  be  obtained  from  Cloves. 

Preparations. 

Infusum  Caryophylli.— 1  in  40.    Dose,  1  to  4  fl.oz. 
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Caryophylliim  is  also  contained  in  Infusum  Aurantii  Composituin, 
Mistura  Ferri  Aromatica,  and  Vinum  Opii, 

From  Caryophtjllmi  is  made  : 

Oleum  Caryophylli.— Oil  of  Cloves.    The  oil  distilled  in  Britain 
from  Cloves.    Colourless  when  recent,  becoming  red- 
brown,  with  the  odour  and  burning  spicy  taste  of  the 
Clove.    It  is  one  of  the  few  volatile  oils  heavier  than 
water.    Dose,  1  to  4  min. 
Oleum  CanjopJiijlli  is  contained  in  Confectio  Scammonii, 
Pilula  Colocynthidis  Composita,  and  Pilula  Colo- 
cynthidis  et  Hyoscyami. 
Incompatibles. — Lime-water,  salts  of  iron,  mineral  acids, 
and  gelatine.   


ACTION  AND  USES. 

Cloves  may  be  taken  as  the  type  of  a  great  group  of  reme- 
dies, other  members  of  which  are  Orange,  Lemon,  Pimento, 
Cajuput,  Caraway,  Dill,  and  many  more,  which  are  met  with  in 
our  systematic  review  of  medicinal  plants.  This  group  is 
known  as  the  Aromatic  Volatile  Oils,  of  complex  and  variable 
chemical  composition,  as  described  at  pag-e  8.  They  are  closely 
allied,  on  the  one  hand,  to  Phenol  (Carbolic  Acid)  and  Benzoic 
Acid;  on  the  other  hand  to  still  more  complex  vegetable  products, 
the  Balsams  and  Gum-resins.  Instead  of  dislocating  the  various 
members  of  the  group  of  aromatic  oils  from  their  proper  bota- 
nical position  to  discuss  them  together,  we  will  describe  their 
action  and  uses  once  for  all  under  the  present  head,  it  being 
understood  that  what  is  said  of  Oil  of  Cloves  applies  to  the 
other  substances,  with  occasional  qualifications. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally,  Oil  of  Cloves  and  allied  substances  closely  re- 
semble Turpentine  in  their  properties.  A^Tiilst  preventing  or 
arresting  decomposition,  they  redden  and  inflame  the  skin, 
and  cause  for  a  time  smarting  j^ain,  which  gives  place  to  local 
anaesthesia.  Oil  of  Cloves  and  other  fragrant  oils  are  too 
costly  to  be  used  externally,  except  to  scent  liniments  ;  but 
the  concrete  "  oils,"  or  solid  constituents  of  the  oils,  of  Pepper- 
mint, Thyme,  Eucalyptus,  Myrtle,  etc.  (stearoptenes),  are  ex- 
cellent antiseptics,  local  anaesthetics,  stimulants  and  counter- 
irritants,  and  Turpentine  and  Camphor  are  common  applica- 
tions for  these  purposes.  Such  aromatic  substances  might  be 
used  to  disinfect  foul  wounds  and  ulcers,  and  promote  healing; 
to  hasten  the  removal  of  chronic  inflammatory  ijroducts  by 
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increasing  the  local  blood  flow,  and  thus  to  reduce  swelling  in 
or  under  tlie  skin,  the  periosteum,  or  the  joints  ;  to  relieve  neu- 
ralgic and  rheumatic  pains,  such  as  sciatica  and  lumbago,  by 
dulling  the  sensibility  of  the  nerves ;  and  to  act  reflexly  on 
deeper  parts  (for  instance,  the  lungs  or  heart),  when  applied  to 
the  skin  over  them  as  counter-irritants. 

Internally. — In  the  mouth  the  aromatic  Oils  of  Cloves  and 
its  allies  act  much  as  they  do  on  the  skin.  Besides  being  anti- 
septic, they  dilate  the  local  vessels  (?  directly),  and  thus  in- 
crease the  circulation,  heat,  and  nutrition,  and  may  even  cause 
inflammation.  They  irritate  the  nerves,  causing  pain  associated 
with  a  sense  of  burning ;  but  depression  quickly  follows,  and 
local  aneesthcsia.  Oil  of  Cloves  is  a  valuable  application  in 
toothache  from  dental  caries,  acting  at  once  as  an  anodyne  and 
disinfectant.  At  the  same  time,  the  nerves  of  taste  and  smell 
(flavour)  are  powerfully  excited.  Several  reflex  results,  of  the 
first  importance  in  digestion,  follow  these  local  changes, 
namely  :  (1)  salivation ;  (2)  a  flow  of  mucus ;  (3)  hyperaemia 
of  the  gastric  mucosa,  a  sense  of  hunger,  and  a  flow  of  gastric 
juice.  Therewith  there  occur  (4)  stimulation  of  the  appetite 
and  increase  of  relish  by  the  pleasing  flavour.  In  a  word, 
aromatics  produce  an  increased  desire  for,  enjoyment  of,  and 
digestion  of  food. 

Aromatic  Oils  are  accordingly  used  very  extensively  in 
cookery,  where  the  proper  use  of  them  constitutes  an  important 
portion  of  the  culinary  art.  Those  of  them  which  are  also 
bitter,  such  as  Orange,  are  taken  with  wines  and  spirits  as 
various  "  aromatic  bitters,"  liqueurs,  etc.,  to  rouse  or  strengthen 
appetite  and  digestion  before  or  during  a  meal.  In  pharmacy 
they  are  employed  to  correct  the  tastes  of  nauseous  drugs ;  and 
therapeutically  they  are  given  in  dyspepsia  and  debility  along 
with  most  bitters  to  increase  the  saliva  and  the  gastric  juice. 

In  the  stomach  the  effect  of  Aromatics  on  the  vessels  and 
nerves  is  continued.  Besides  causing  an  increased  flow  of 
juice  by  stimulation  of  the  mouth,  these  substances  are  power- 
ful stomachics  in  several  ways.  The  vessels  of  the  mucosa  are 
dilated  ;  the  nerves  of  the  same  are  first  excited  (causing  a  sense 
of  heat  in  the  epigastrium)  and  then  soothed,  thus  relieving  pain; 
the  contents,  if  decomposing,  as  in  dyspepsia,  are  partly  disin- 
fected. Their  reflex  influence  is  equally  important.  The  mus- 
cular coat  is  stimulated,  thus  increasing  the  gastric  movements, 
and  the  cardiac  orifice  is  perhaps  relaxed  :  Aromatics  thus  ex- 
pelling flatulence,  and  relieving  painful  cramps,  spasms,  hiccup, 
and  other  forms  of  distress,  an  effect  genernlly  described  as  car- 
minative. Distant  organs  are  also  reflexly  stimulated :  the  vigour 
of  the  heart  increased,  the  blood  pressure  raised,  and  the  sprnal, 
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medullary,  and  even  cerebral  centres  temporarily  excited,  to 
the  relief  of  low,  hysterical,  and  "spasmodic"  symptoms,  as 
well  as  of  more  serious  conditions  such  as  asthma,  cardiac  pain, 
and  palpitation.  Aromatics  are  thus  general  stimulajits  and 
antispasmodics. 

In  the  intestines  the  Aromatic  Oils  may  still  be  found  partly 
unabsorbed,  acting-  on  the  same  structures  as  before,  increasing 
the  local  circulation  and  secretions,  stimulating  the  intestinal 
movements,  and  expelling  flatus.  They  thus  relieve  or  prevent 
pain  or  spasm  (colic),  and  provide  us  with  valuable  correctives 
of  the  griping  tendencies  of  many  purgatives.  The  constitution 
of  the  most  important  compound  pills,  powders,  and  laxative 
draughts  should  be  studied  in  this  connection,  such  as  Pilula 
Ehei  Composita,  Pulvis  JalapjB  Compositus,  and  jMistura  Senna? 
Composita.  Caryophyllum  is  slightly  astringent,  by  virtue  of 
its  Tannic  Acid. 

2.  ACTIOX  IN  THE  BLOOD. 

The  Aromatic  Oils  of  Cloves  and  its  allies  enter  the  blood  as 
such,  and  whilst  oxydised  in  part  by  the  red  corpuscles,  leave 
the  circulation  mainly  unchanged.  Some  of  them  are  known 
to  increase  the  number  of  white  corpuscles,  by  the  dilatation 
of  the  abdominal  vessels  j  ust  described,  and  consequent  stimu- 
lation of  the  organs  which  supply  the  blood  with  leucocytes. 

3.  SPECIFIC  ACTION  AND  USES. 

The  Aromatic  Oils  are  rarely  given  in  sufl&cient  doses  to 
produce  definite  specific  effects  on  the  tissues  and  organs.  It 
may  safely  be  assumed  that  in  the  main  their  action  closely 
resembles  that  of  Turpentine,  or  that  of  Camphor,  respectively, 
according  as  the  elaeoptene  or  the  stearoptene  is  in  excess  in  the 
particular  drug.  [See  pages  380  and  354.)  Speaking  generally, 
they  are  stimulant  and  antispasmodic ;  but  let  it  be  noted 
that  a  great  part  of  this  effect  is  reflex  from  the  stomach,  as 
has  just  been  described. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

The  Aromatic  Oils  are  excreted  by  the  kidneys,  skin, 
bronchi,  liver,  and  probably  the  bowels,  partly  unchanged, 
partly  as  resins.  In  passing  through  these  structures  thoy 
stimulate  and  disinfect  them.  This  subject  is  of  the  first  im- 
portance in  pharmacology,  and  will  be  best  discussed  under  the 
head  of  Turpentine,  an  oil  which  produces  very  marked  remote 
effects.    (See  Terebint?imcd  Ole?(m,  page  380.) 


i*imcnta. —  Pimento.    The   dried   unripe  full 
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grown  fruit  of  Pimenta  officinalis,  the  Allspice  tree. 
From  the  West  Indies. 

Characters. — Dry,  light,  roundish,  one-fifth  of  an  inch  or 
more  in  diameter,  crowned  with  the  remains  of  the  calyx  as  a 
i-aiscd  scar-like  ring.  Pericarp  roughish  from  presence  of  oil 
glands ;  brittle,  dark-brown,  2-celled,  each  cell  containing  a 
brownish -black  compressed  rcniform  seed.  Odour  and  taste 
warm,  aromatic,  resembling  Cloves.  Substances  resemhliug  Fi- 
mento  :  Pepper,  which  has  no  calj^x  ;  Cubebs,  which  is  stalked. 

Composition. — Pimento  contains  chiefly  the  official  volatile 
oil,  chemically  identical  with  oil  of  cloves. 

Preparations. 

Aqua  Pimentae. — 1  in  11|,  by  distillation.    Dose,  1  to  2  fl.oz. 
From  Fimenta  is  made  : 

Oleum  Pimentae. — The  oil  distilled  from  the  fruit  in  England. 
Colourless,  becoming  brown  by  keeping.  Sp.  gr.  1*02. 
Sinks  in  water.    Dose,  1  to  4  min. 


ACTION  AND  USES. 

The  action  and  uses  of  Pimento  are  the  same  as  those  of 
the  preparations  of  Cloves  and  other  aromatics. 

Oleum  Cajiipiiti. — Oil  of  Cajuput.  The  oil 
distilled  from  the  leaves  of  Melaleuca  minor.  Im- 
ported from  Batavia  and  Singapore. 

Characters.  —  Transparent,  limpid,  very  volatile,  pale 
blueish-green  ;  odour  strong,  agreeable,  camphoraceous  ;  taste 
warm,  bitterish,  aromatic,  camphoraceous,  succeeded  by  a  sen- 
sation of  coldness.    Sp.  gr.  -914. 

Composition. — Oil  of  Cajuput  consists  of  hydrate  of  cajicpn- 
tene  (§),  isomeric  with  Borneo  Camphor,  Q^qU^^^jTL^O,  and  a 
second  oil  (i),  boiling  at  a  higher  temperature.  Impurities.— 
Copper ;  detected  by  usual  tests.  Other  volatile  oils.  Dose,  1 
to  4  min. 

Preparation. 

Spiritus  Cajuputi.— 1  to  49  of  Spirit.  Dose,  30  to  60  min. 
Oil  of  Cajicpnt  is  also  contained  in  Linimentum  Crotonis. 


ACTION  AND  USES. 
^  Cajuput  Oil  resembles  in  its  action  and  uses  Oil  of  Cloves. 
18  used  externally,  as  a  stimulant  and  counter-irritant. 
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Oleum  Eucalypti — Oil  of  Eucalyptus.  Eu- 
calyptol.  The  oil  distilled  from  the  fresh  leaves  of 
Eucalyptus  globulus ;  Eucalyptus  amygdalina ;  and 
probably  other  species  of  Eucalyptus,  the  Gum  Tree. 
From  Australia. 

Characters. — Colourless  or  pale  straw,  becoming  darker 
and  thicker  by  exposure.  Odour  aromatic;  flavour  spicy, 
pungent,  leaving  a  sensation  of  coldness  in  the  mouth. 
Neutral,    Sp.  gr.  0-900.    Eeadily  soluble  in  alcohol. 

Com/position. — Eucalyptol  consists  of  70  per  cent,  of  a 
terpene  C^oHifi,  with  cymene  Ci(,Hj4,  and  an  oxydised  portion ; 
also  of  an  oil  isomeric  with  hydrate  of  cajuputene.  It  readily 
changes  into  a  resin,  jdelding  ozone.    Dose,  1  to  4  min. 

Treparation. 

Unguentum  Eucalypti. — 1  in  5  with  Hard  and  Soft  ParaflBn. 
Eucalyptus  Gauze  (non-official)  is  also  prepared. 


ACTION  AND  USES. 

Externally. — Eucalj'ptus  Oil  is  a  powerful  antiseptic  and 
disinfectant.  The  Gauze  for  a  time  almost  -supplanted  Carbolic 
Acid  Gauze  in  Lister's  process,  as  being  neither  irritant  locally 
nor  poisonous  when  absorbed,  but  it  is  now  seldom  used. 

Internally. — The  action  of  Eucalyptus  Oil  is  nearly  the 
same  as  that  of  Oil  of  Turpentine,  with  which  it  is  otherwise 
so  closely  allied.  {See  page  378.)  It  is  antipyretic  and  anti- 
periodic  to  a  degree,  like  Quinine,  and  was  once  believed  to  be 
of  value  in  ague.  The  Blue  Gum  tree  is  planted  in  aguish 
districts  to  free  the  soil  from  malaria.  The  Oil  has  been  given 
with  benefit  in  typhoid  fever,  septicasmia,  and  pneumonia. 

The  remote  local  action  of  Eucalyptus  is  impoi-tant.  It 
leaves  the  system  by  the  kidneys  and  lungs,  giving  its  odour 
to  their  excretions,  and  disinfecting  these  and  the  mucous  sur- 
faces. The  Oil  is  therefore  indicated,  on  the  one  hand,  in 
pyelitis  and  cystitis ;  and,  on  the  other  hand,  in  bronchitis,  di- 
lated bronchi,  and  asthma. 

Oranati  Raxlicis  Cortex. — Pomegranate  Root 
Bark.  The  dried  bark  of  the  root  of  Punica  Grana- 
tutn.    Obtained  from  the  South  of  Europe. 

Characters. — Small  quills  or  fragments,  2  to  4  inches  long ; 
externally  yellowish-grey,  Ttrinkled  or  cracked  with  faint 
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longitudinal  striae,  or  furrowed  with  corky  bands ;  internally 
nearly  smooth,  yellow ;  fracture  short ;  no  odour ;  taste  astrin- 
gent, feebly  bitter. 

Composition.  —  Pomegranate  Root  Bark  contains  tannin;  a 
coloiuiess  oily  volatile  alkaloidal  body  pelletierine  ;  also  a  sub- 
stance resembling  mannite  {see  page  318),  mucilage,  etc.  In- 
compatibles  :  Alkalies,  lime-water,  metallic  salts,  gelatine. 

Freparation. 

Decoctum  Granati  Radicis. — 1  in  10.    Bose^  2  to  4  fl.oz. 


ACTION  AND  USES. 

Pomegranate  Root  Bark  has  an  anthelmintic  and  slightly 
irritant  action,  much  like  Kousso,  but  is  somewhat  astringent 
unless  taken  in  large  quantities.  It  is  used  in  the  treatment  of 
tape-worm,  which  is  expelled  (not  actually  killed)  by  the  Decoc- 
tion, preceded  and  followed  by  a  purgative. 

DIPTEROCARPINE^. 

Chaiilmugra  Oil.  (^Not  official.) — The  oil  ex- 
pressed from  the  seeds  of  Gynocardia  odorata.  India. 

Characters. — A  pale-brownish  unctuous  solid,  with  a  dis- 
agreeable smell  and  taste. 

Composition. — Chaulmugra  Oil  contains  a  quantity  of 
palmitic  acid,  with  thi^ee  other  fatty  acids,  including  gynocardic 
acid,  the  supposed  active  principle.  Bose^  2  to  15  gr.,  in  milk 
or  emulsion. 


ACTION  AND  USES. 

Chaulmugra  Oil  is  believed  to  be  a  local  stimulant  and 
nutritive,  when  administered  either  by  inunction  or  internally. 
It  was  for  a  time  much  praised  in  leprosy,  and  has  also  been 
used  for  phthisis,  lupus,  psoriasis,  and  chronic  rheumatism. 

CUCURBITACE^. 
€olocyiitlii(li8  Pulpa.— Colocynth  Pulp.  The 
dried  peeled  fruit,  freed  from  seeds,  of  CitruUus  Colo- 
cynthis.    Imported   chiefly   from   Smyrna,  Trieste, 
France,  and  Spain. 

Characters.— W\ni\^\i  balls,  about  2  inches  in  diameter, 
verj'  Ught,  spongy ;  consisting  of  pulp  with  embedded  seeds. 
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Broken-up  pulp,  alone  official,  is  lif^ht,  spongy,  white  or  yel- 
lowish-white, inodorous,  intensely  bitter.  Impurities. — Seeds 
and  cortex,  ground  up  with  the  pulp. 

Composition. — The  active  principles  of  Colocjuth  are  a 
hitter  giucoside  colocynthin,  CggHs40.23,  usually  amorphous, 
hut  crystallisahle,  readily  soluble  in  water  and  alcohol ;  and 
citmllin,  a  resinoid  powder,  insoluble  in  water.    Dose,  2  to  8  gr. 

PrcjMmfions. 

1.  Extractum  Colocynthidis  Compositum.  — Colocynth  Pulp, 

6  ;  Extract  of  Socotrine  Aloes,  12;  Resin  of  Scammony, 
4 ;  Curd  Soap,  3 ;  Cardamom  Seeds,  1 ;  Proof  Spirit,  160. 
Dose,  2  to  5  gr. 

2.  Pilula  Colocynthidis  Composita. — Colocynth  Pulp,  1 ;  Barba- 

does  Aloes,  2 ;  Resin  of  Scammony,  2 ;  Sulphate  of 
Potassium,  1^;  Oil  of  Cloves,  | ;  Water,  q.s.  (about 
Dose,  5  to  10  gr. 

From  Pilula  Colocynthidis  Composita  is  made : 

Pilula  Colocynthidis  et  Hyoscyami. — 2 ;  Extract  of 
Hyoscyamus,  1.    Dose,  5  to  10  gr. 


ACTION  AND  USES. 
1.   IMMEDIATE  LOCAL  ACTION  AND  USES. 

Colocynth  is  a  powerful  gastro-intestinal  stimulant  or 
irritant,  according  to  the  amount  given,  causing  speedy  large 
and  watery  evacuations  of  the  bowels,  attended  by  gi'iping  an(J 
general  depression  unless  its  effect  be  covered  by  a  carminative. 
It  is  one  of  the  most  powerful  of  official  purgatives,  acting  as 
a  hydragogue  cathartic,  as  well  as  on  the  muscular  coat  and 
intestinal  glands  and  liver,  the  secretions  of  which  are  rendered 
abundant  and  watery. 

Colocj^nth  is  always  used  in  combination  with  milder 
purgatives  and  carminatives.  The  Compound  Pill  is  exten- 
sively employed  alone,  or  with  Calomel  or  Blue  Pill,  as  an 
occasional  purgative,  to  produce  free  evacuation  of  the  bowels, 
and  relieve  the  portal  system,  after  free  li\ing,  in  bilious 
derangement,  or  in  chronic  constipation.  It  is  less  suitable  as  a 
habitual  purgative.  Its  hydragogue  effect  is  employed  in 
cerebral  congestion,  where  rapid  "  derivation  "  is  required ;  and 
in  dropsies,  especially  ascites,  either  alone  or  as  the  basis  of  a 
pill  containing  Elaterin.  ColocjTith  must  be  given  with  caution 
in  pregnancy,  and  entirely  avoided  in  delicate  or  irritable  con- 
ditions of  the  stomach  and  bowels. 
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2.  ACTION  IN  THE  BLOOD  ;  SPECIFIC  AND  REMOTE  LOCAL  ACTION. 

Colocynthin  enters  the  blood,  and  is  excreted  partly  by 
the  kidneys,  being,  according  to  some,  a  diuretic. 

£eballii  Friictus.— Squirting  Cucumber  Fruit. 
The  fruit  very  nearly  ripe  of  Ecballium  Elaterium. 
From  plants  cultivated  in  Britain. 

Trom  Ecballii  Fructus  is  made : 

Elaterium. — A  sediment  from  the  juice  of  the  Squirting  Cu- 
cumber Fruit.  Made  by  pressing  the  juice  from  the 
incised  fruit,  straining,  decanting,  and  drying  the  sedi- 
ment on  tiles. 

Characters. — In  flattened  or  slightly  incurved  pieces,  about  1 
line  thick ;  light  greenish-grey ;  friable ;  odour  faint, 
tea-like ;  taste  bitter  and  acrid  (but  not  to  be  tasted  by 
the  student).    Impurities. — Starch,  floui-,  and  chalk. 

Composition.  —  Elaterium  contains  the  official  active  neutral 
principle,  elaterin.    Dose,  -^-^  to  \  gr. 

From  Elaterium  is  made: 

Elaterinum.— Elaterin,  C2oH280g.  The  active  principle  of 
Elaterium. 

Source. — Made  by  exhausting  Elaterium  with  chloroform, 
adding  ether  to  the  solution,  washing  the  resulting 
precipitate  with  ether,  and  purifying  by  recrystal- 
lisation  from  chloroform. 

Characters  and  tests. — Small  colourless  bitter  crystals;  in- 
soluble in  water,  sparingly  soluble  in  spirit.  With 
melted  .carbolic  acid  it  yields  a  solution  which,  with 
H0SO4,  becomes  first  crimson  and  then  rapidly  scar- 
let.    Dose,  ^  to gr. 

Preparation. 

Pulvis  Elaterini  Compositus.— 1  to  39  of  Sugar  of 
Milk.    Dose,  ^io  b  gr. 


ACTION  AND  USES. 

^  Elaterin  acts  much  like  Colocynth,  as  a  gastro-intestinal 
irntant,  but  is  decidedly  more  violent,  being  the  most  powerful 
hydragogue  purgative  which  we  possess.  It  produces,  even  in 
doses  of  ^  to  i  gr.,  numerous  very  watery  motions,  with 
gripmg  and  considerable  depression. 
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Elaterin  is  used  almost  entirely  as  a  hydragogiie  purga- 
tive in  dropsies  and  urtemia,  relieving  tlie  venous  pressure  by 
free  evacuation  of  fluid  into  the  bowel.  More  rarely  it  is  given 
as  a  rapid  "  derivative  "  in  cerebral  cases  ;  and  still  more  rarely 
as  an  eyacuant  in  obstinate  constipation.  This  drug  must  be 
used  with  caution,  and  must  not  be  ordered  in  catarrhal  states 
of  the  stomach  or  bowels. 

UMBELLIFERiE. 

Coilii  Folia. — Hemlock  Leaves.  The  fresh 
leaves  and  young  branches  of  Conium  maculatnm  \ 
gathered  from  wild  British  plants  when  the  fruit 
begins  to  form. 

Characters. — Pinnately  divided,  the  lower  leaves  decom- 
pound and  sometimes  2  feet  long ;  glabrous ;  arising  from  a 
smooth  stem  marked  with  dark  purple  spots,  by  clasping 
petioles,  those  of  the  lower  leaves  hollow.  Odour  strong  and 
very  disagreeable,  especially  when  rubbed  with  solution  of 
potash.    ])ose^  in  powder^  2  to  8  gr. 

Coilii  Friictiis.— Hemlock  Fruit.  The  fruit  of 
Conium  maculatum,  gathered  when  fully  developed, 
but  while  still  green,  and  carefully  dried. 

Characters. — About  ^  inch  long,  broadly  ovoid,  compressed 
laterally,  crowned  by  the  depressed  stylopod ;  dull  greenish- 
grey.  Consists  usually  of  the  separated  mericarps,  each  pre- 
senting 5  prominent  crenated  ridges,  with  the  furrows  smooth, 
and  without  evident  vittse.  Powdered  and  rubbed  with  solu- 
tion of  potash,  it  yields  a  very  strong  disagreeable  odour. 

Substances  resemhling  Conium  Fruit :  Caraway,  Anise,  Dili ; 
known  by  presence  of  vittae. 

CoDiposition. — The  active  principle  of  Conium  is  a  yellowish 
liquid  alkaloid,  conine,  CgHij-HN.  It  is  strongly  alkaline,  oily, 
and  volatile;  with  a  peculiar  disagreeable  mouse-like  odour; 
nearly  inscluble  in  water.  It  is  readily  disengaged  from  the 
preparations  of  the  plant  by  the  addition  of  alkalies ;  and  is 
liable  both  to  conversion  into  an  inert  resinous  mass  by  ex- 
posure, and  to  decomposition  by  heat.  The  preparations  of 
Conium,  for  these  and  probably  other  reasons,  are  peculiarly 
uncertain  in  strength  and  action.  Coniic  acid,  meihi/I-conine, 
CgHijCH^N,  a  colourless  fluid,  and  conhi/drine,  CgHirNO,  crys- 
talline, also  exist  in  Hemlock.  Incompatihlcs. — Caustic  alkalies, 
vegetable  acids,  and  astringents. 
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Preparations. 

A.  Of  Conii  Folia: 

1.  Extractum  Conii— A  (/reen  extract.   30  in  1.  Dose,  2  to  6  gr. 

From  Extractum  Conii  is  prepared: 

PiLULA  Conii  Composita.— Extract  of  Hemlock,  5;  Ipe- 
cacuanha, 1 ;  Treacle,  q.s.    Dose,  5  to  10  gr. 

2.  Succus  Conii.— 3  of  the  expressed  juice,  with  1  of  Spirit. 

Dose,  30  to  60  min. 

From  Succtcs  Conii  are  prepared: 

a.  Cataplasma  Conii. — Juice,  1,  evaporated  to  Lin- 

seed Meal,  4  ;  Boiling  Water,  10. 

b.  Vapor  CoNiNiE.— Juice,  ^  fl.oz. ;  Solution  of  Potash, 

1  fl.dr. ;  Water,  1  fl.oz.  Dose,  20  min.,  put  on  the 
sponge  of  an  inhaler  containing  hot  water. 

B.  Of  Conii  Fr  act  us : 

Tinctura  Conii.— 1  in  8  of  Proof  Spirit.    Dose,  20  to  60  min. 


ACTION  AND  USES. 
1.  immediate  local  ACTION  AND  USES. 

Externally  applied  as  the  Cataplasm,  Conium  has  long  been 
esteemed  an  ansesthetic,  and  been  used  to  relieve  the  pain  of 
cancer,  as  w^ell  as  to  promote  the  absorption  of  tumours.  Careful 
experiment  fails  to  confii-m  this  opinion,  the  whole  of  the  sensory 
nervous  system  remaining  unaffected  by  the  drug,  unless  in- 
directly by  poisonous  doses. 

Internally. — Conium  sometimes  causes  irritation  and  vomit- 
ing. The  Extract  is  an  adjuvant  vehicle  of  purgative  powders, 
such  as  Calomel. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  ACTION  AND  USES,  AND 

REMOTE  LOCAL  ACTION. 

Conine  is  readily  absorbed  into  the  blood;  reaches  the 
tissues ;  and  is  found  unchanged  in  many  of  the  organs  after 
administration.  Moderate  doses  cause  a  sense  of  weight  in  the 
legs  and  weakness  of  the  knees  ;  confusion  of  vision,  with 
drooping  of  the  upper  lids,  and  swollen  appearance  of  the  eyes; 
giddiness;  thickness  of  speech,  and  slight  dysphagia.  The 
poisonous  effects  of  the  plant  are  well  described  in  the  classical 
account  of  the  death  of  Socrates. 

On  analysis,  the  action  of  Conium  is  found  to  be  as  fol- 
lows :  The  motor  nerves  are  the  parts  specially  attaclccd  by 
Conium,  being  paralysed  from  their  extremities  upwards, 
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whence  the  heaviness  and  weakness  of  the  limbs.  The  muscles 
themselves  remain  irritable.  The  motor  jjarts  of  the  cord  are 
but  slightly  affected,  but  their  reflex  excitability  is  moderately 
reduced.  The  respiratory  centre  in  the  medulla  is  finally 
paralysed ;  the  cardiac  and  vascular  centres  are  not  definitely 
influenced.  The  convolutions  remain  intact  until  asphyxia 
supervenes.  The  corpora  striata  are  possibly  depressed.  Death 
in  Hemlock  poisoning  occurs  by  asphyxia,  due  to  paralysis  of  the 
respiratory  nerves  and  depression  of  the  respiratory  centre. 

Conium,  although  of  great  interest  to  the  pharmacologist, 
is  but  little  used  in  medicine.  It  has  been  recommended,  as 
large  doses  of  the  Succus,  in  spasmodic  and  convulsive  diseases 
such  as  tetanus,  chorea,  and  epilepsy  ;  in  mania  with  muscular 
excitement ;  and  in  asthma,  pertussis,  and  spasmodic  affections 
of  the  larynx.  Vapor  Coninse  would  appear  to  afford  rehef  in 
some  of  the  last-named  class  of  cases.  Possibly  the  Compound 
Pill  may  allay  spasmodic  cough. 

Conine  is  excreted  unchanged,  chiefly  in  the  urine. 

Asafcetida.— AsAFCETiDA.  A  gum-resin  obtained 
by  incision  from  the  living  root  of  Ferula  Narthex, 
of  Ferula  Scorodosma,  and  probably  other  species. 
From  Afghanistan  and  the  Punjab. 

Characters. — Irregular  masses,  composed  of  tears  aggluti- 
nated by  a  darker  softer  material.  Broken  or  cut,  the  exposed 
surface  is  amygdaloid,  the  fractured  tears  opaque  and  milk- 
white  at  first,  changing  to  purplish-pink,  and  finally  to  dull 
yellowish-brown.  Rarely  in  tears.  Taste  bitter,  acrid,  alli- 
aceous ;  odour  strong,  alliaceous,  persistent.  With  water  it 
forms  a  white  emulsion.  The  freshly  fractured  suiiace  of  a 
tear,  touched  with  nitric  acid,  assumes  briefly  a  fine  green 
colour.  Substances  resembling  Asafostida :  Galbanum,  Ammoni- 
acum,  Benzoin ;  known  by  odour. 

Compositio)i. — Asafcetida  contains  5  per  cent,  of  a  vohtilc 
oil,  65  per  cent,  of  resin,  and  25  per  cent,  of  gum.  The  oil  is 
probably  complex,  but  consists  chiefly  of  sulphide  of  allyl 
(C3Hg)2S,  essential  oil  of  garlic,  to  which  the  unpleasant  odour 
is  due.  The  resin  also  contains  sulphur.  Impurities, — Earthy 
matter,  detected  by  burning.    Dose,  5  to  20  gr. 

Freparations. 

1.  Enema  Asafcetidse.— 30  gr.  in  4  fl.oz.  of  Water. 

2.  Pilula  Aloes  et  Asafcetidse.  —Equal  parts  of  Socotilne  Aloes, 

Asafoetida,  Hard  Soap,  and  Confection  of  Koses.  Uose, 
5  to  10  gr. 
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3.  Pilula  Asafcetidse  Composita.— Syn. :  Pilula  Galbani  Com- 

posita.  Asafoetida,  2;  Galbaniun,  2;  Myrrh,  2; 
Treacle,  1.    Dose,  5  to  10  gr. 

4.  Spiritus  Ammonise  Fcetidus.— Asafoetida,  U;  Strong  Solu- 

tion of  Ammouia,  2  ;  Spirit,  to  20.    Dose,  J  to  1  fl.dr. 

5.  Tinctura  Asafcetidae. — 1  in  8.    Dose^  i  to  1  li.dr. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Asafoetida  possesses  the  action  of  other  volatile  oils  and 
resins  upon  the  alimentary  canal,  but  differs  from  thsm  in  this 
highly  important  respect,  that  whilst  most  of  them  are  aromatic 
and  pleasant  to  the  i^alate,  it  is  extremely  disagreeable.  The 
mental  influence  of  this  nauseous  impression,  added  to  the  other 
stimulant  effects  on  the  mouth  and  stomach  (see  CartjojjhyUum, 
page  272),  constitutes  Asafoetida  a  powerful  nervine  stimulant, 
which  arrests  the  emotional  disturbance,  muscular  spasms,  and 
other  morbid  nervous  disorders  of  hysteria.  It  is  no  longer 
used  in  true  epilepsy,  chorea,  laryngismus,  or  asthma.  The 
stimulant  action  of  volatile  oils  on  the  bowel  (see  Terebi)i- 
thin(c  Oleum,  page  379),  is  specially  marked,  and  is  employed  in 
the  Enema  Asafoetida}  to  expel  flatulence,  relieve  constipation, 
and  arrest  convulsions. 

2.  ACTION  IN  THE  BLOOD  ;  SPECIFIC,  AND  REMOTE  LOCAL 

ACTION  AND  TSES. 

The  volatile  oil  of  Asafoetida  passes  through  the  blood  and 
tissues,  and  is  excreted  in  the  urine,  sweat,  breath,  and  discharge 
from  wounds.  Thus  remotely  it  exerts  the  usual  stimulant 
action  of  volatile  oils,  and  is  sometimes  given  as  a  stimulant 
and  disinfectant  expectorant  in  chronic  bronchitis. 

Oalbaiium.— Galbanum.  A  gum-resin  obtained 
from  Ferula  galbaniflua,  Ferula  rubricaulis,  and 
probably  other  species.    From  India  and  the  Levant. 

Characters. — In  tears,  or  in  masses  of  agglutinated  tears. 
Tears  roundish  or  irregular,  from  the  size  of  a  lentil  to  a  hazel 
nut,  generally  that  of  a  pea ;  yellowish  or  orange-brown,  or 
yellowish-green  ;  translucent ;  rough  and  dirty  on  the  surface ; 
hard  and  brittle  in  cold  weather,  softening  in  the  summer, 
and  by  the  heat  of  the  hand  becoming  ductile  and  sticky. 
The  masses  contain  pieces  of  root,  stem,  and  other  impurities  ; 
are  hard,  yellowinh-brown,  rarely  greenish.    Odour  peculiar,' 
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aromatic,  not  disagreeable ;  taste  bitter,  unpleasant,  alliaceous. 
Substances  resemUing  Galbanum :  Ammoniacum,  Asafa'tida, 
Benzoin  ;  known  by  odour. 

Composition.— Gal\i3iXi\xm  contains  3  to  6  per  cent,  of  a  volatile 
oil,  isomeric  with  tuiiDentine,  CjoH^g ;  20  per  cent,  of  yum  ;  and 
65  per  cent,  of  resins,  which  yield  by  dry  distillation  a  blue  oil, 
and  umbelliferone,  CgHgOg,  in  colourless,  odourless  needles. 

Preijaration. 

Emplastrum  Galbani.— Galbanum,  1 ;  Ammoniacum,  1 ;  Yellow 
"Wax,  1 ;  Lead  Plaster,  8. 

Galbanum  is  also  an  ingredient  of  Pilula  Asafoetidge  Composita. 


ACTION  AND  USES. 

Galbanum  acts  and  is  used  much  like  Asafcetida  and  Am- 
moniacum, and  is  always  used  with  either  of  these  substancesj 
chiefly  externally. 

Animoiiiacuiii. — Ammoniacum.  A  gum-resinous 
exudation  from  the  stem  (after  being  punctured  by 
beetles),  of  Dorema  Ammoniacum.  Collected  in 
Persia  and  the  Punjab. 

Characters. — In  roundish  tears,  from  the  size  of  a  coriander 
fruit  to  a  cherry  ;  or  in  nodular  masses  of  agglutinated  tears ; 
yellowish-brown  externally  when  recent,  darkening  by  keeping 
to  cinnamon-brown  ;  milky  white  and  opaque  internally ;  hard 
and  brittle  when  cold,  breaking  with  a  dull  waxy  fracture,  but 
readily  softening  with  heat.  Odour  faint,  peculiar,  non- 
»  alliaceous ;  taste  bitter,  acrid.  With  water,  it  forms  a  nearly 
white  emulsion.  Coloured  yellow  by  KHO ;  a  solution  of 
chlorinated  soda  gives  it  a  bright  orange  hue.  Substances  re- 
sembling Ammoniacum  :  Asafcetida,  Galbanum,  Benzoin ;  kno-^-n 
by  odour. 

Composition. — Ammoniacum  contains  about  4  per  cent,  of 
a  volatile  oil,  20  per  cent,  of  gum,  and  70  per  cent,  of  resin, 
C40H5QO9.  The  oil  does  not  contain  sulphur.    Dose,  10  to  20  gr. 

Preparations. 

1.  Emplastrum  Ammoniaci  cum  Hydrargyro. — Ammoniacum, 

656;  Mercury,  164  ;  Olive  Oil,  7  ;  Sublimed  Sulphui',  1. 

2.  Mistura  Ammoniaci. — A  milk-like  emulsion.    1  in  32  of 

Water,  added  gradually  with  trituration.  I)ose,\io  1  fl.oz. 

Ammoniacum  is  also  an  ingredient  of  Emplastrum  Galbani,  1  in 
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11 ;  Pilula  Ipecacuanhcne  cum  Scilla,  1  in  7  ;  and  Pilula 
Scillae  Composita,  1  in  6. 


V 

ACTION  AND  USES. 

The  action  of  Ammoniaciim  closely  resembles  that  of  the 
other  aromatics  and  oleo -resins,  but  it  is  used  almost  solely  for 
its  remote  local  effects.  Being  excreted  by  the  bronchial 
mucosa,  it  stimulates  the  surface  and  disinfects  the  secretions 
of  the  part  (see  Terebinthinm  Oleum) ;  and  it  probably  acts  simi- 
larly on  the  skin.  It  is  used  as  a  disinfectant  expectorant  in 
chronic  bronchitis  with  profuse  discharge,  and  as  a  constituent 
of  plasters  intended  to  strengthen  the  circulation  in  the  skin 
and  promote  absorption. 

Aiiisi  Fructus.— Anise  Fruit.  The  dried  fruit 
of  Pimpinella  Anisum. 

Characters. — Anise  fruits,  with  the  exception  of  the  Russian 
variety  which  is  shorter,  are  about  ^  inch  long ;  ovoid-oblong ; 
greyish-brown  ;  the  whole  surface  covered  with  short  haii's. 
The  two  mericarps  united,  with  a  common  stalk,  each  with  5 
pale  slender  entire  ridges.  Transverse  section  exhibits  about 
15  vitt£B.    Odour  agreeable,  aromatic;  taste  sweetish,  spicy. 

Composition. — The  chief  constituent  is  the  official  oiL 

Preparation. 

Aqua  Anisi. — 10  from  1,  by  distillation. 

From  Anisi  Fructus  is  made : 

Oleum  Anisi. — Oil  of  Anise.  The  oil  distilled  in  Europe  from 
Anise  Fruit ;  or  in  China  from  Star  Anise  Fruit  (N.O. 
MagnoIiace(B,  page  203). 

Characters.^ — Colourless  or  pale  yellow ;  with  the  odour  of  the 
fruit,  and  an  aromatic  sweetish  taste.  Ordinary  Oil  of 
Anise  congeals  between  50°  and  60°  F.,  and  may  remain 
solid  at  62°  F.  Oil  of  Star  Anise  only  becomes  solid  iust 
above  32°  F.    Sp.  gr.  -980. 

Composition.— 0\\  of  Aniseed  is  composed  of  two  bodies,  a 
terpepe  (-i-),  and  a  stearoptene  ancthol  (|),  CjoHj^O,  crys- 
tallising out  at  the  above  temperatures.  Bose^  1  to  4  min 

Preparation. 

Essentia  Anisi.— 1  to  4  of  Spirit.  Dose,  10  to  20  min. 

Oil  of  Anise  is  also  contained  in  Tinctura  Camphorse  Com- 
posita, and  Tinctura  Opii  Ammoniata. 
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ACTION  AND  USES. 

The  action  and  use  of  Anise  are  those  of  the  aromatic  oils 
in  general.  It  is  helieved,  however,  to  possess  a  specially 
stimulant  action  on  the  bronchial  mucosa,  like  Ammoniacum, 
probably  because  excreted  in  part  by  it.  It  is  therefore  a 
favourite  flavouring  agent  for  cough  mixtures. 

€oriaiifli-i  Friictiis— Coriander  Fruit.  The 
dried  ripe  fruit  of  Coriandrum  sativum.  Cultivated 
in  Britain. 

Characters. — Nearly  globular;  consisting  of  2  mericarps, 
crowned  by  the  calyx  teeth  and  stylopod,  about  ^  inch  in 
diameter,  brownish-yellow,  hard ;  faintly  ribbed  with  both 
primary  and  secondary  ridges ;  the  mericarps  enclosing  a 
lenticular  cavity,  and  each  furnished  on  its  commissural  surface 
with  2  brown  vittse.  Taste  agreeable,  mild,  aromatic ;  odour, 
when  bruised,  pleasant. 

Composition. — The  principal  constituents  of  Coriander  are 
aromatic  oils,  one  of  which  is  official. 

From  Coriandri  Fructus  is  mads  : 

Oleum  Coriandri. — Distilled  in  Britain  from  Coriander  Fruit. 

Characters. — Pale  yellow  or  colourless,  having  the  odour  of 
the  fruit  and  a  mild  aromatic  taste.  Has  the  composition  of  a 
hydrated  oil  of  turpentine,  CioHjg,H20,  isomeric  with  Borneo 
camphor.    (See  Camphora,  page  352.)    Dose,  1  to  4  min. 

Coriander  Fruit  is  contained  in  Confectio  Sennte,  S^Tupus 
Rhei,  Tinctura  Rhei,  Tinctura  Sennse;  the  Oil  in  Spuipus  Sennas. 


ACTION  AND  USES. 

The  action  and  uses  of  Coriander  do  not  differ  from  those 
of  other  aromatic  substances.  Its  flavour  specially  covers  the 
tastes  of  Senna  and  Khubarb. 

FoBnieiili  Friictiis. — Fennel  Fruit.  The  dried 

fruit  of  cultivated  plants  of  Foeniculum  capillaceum. 

Imported  from  Malta. 

Characters.— Oyoid-ohlong,  ^  to  |  inch  long,  curved,  capped 
by  a  conspicuous  stylopod  and  two  styles,  smooth,  greenish- 
brown;  odour  aromatic;  taste  aromatic,  sweet,  agreeable. 
Separable  into  2  mericarps,  each  with  5  prominent  ridges,  the 
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lateral  the  broadest ;  4  vitta3  in  the  grooves,  and  2  on  the  com- 
missure. Substances  rescmhUng  Fennel :  Conium,  Caraway,  Anise. 
Fennel  is  larger  than  Conium,  and  has  prominent  vittoe. 

Composition.  —  Fennel  contains  a  volatile  oil,  apparently 
identical  with  Oil  of  Anise.  {See  page  285.)  It  is  light  yellow, 
with  the  peculiar  odour  of  the  fruit. 

Preparation. 

Aqua  Fceniculi. — 10  from  1,  by  distillation.  Dose,  1  to  2  fl.oz. 
Fennel  is  also  contained  in  Pulvis  Glycyn^hiza3  Compositus. 


ACTION  AND  USES. 

Fennel  has  the  same  action,  and  is  used  for  the  same  pur- 
poses, as  other  aromatic  substances. 

Cariii  Frtictiis. — Caraway  Fruit.  The  dried 
fruit  of  Carum  Carui.    From  England  and  Germany. 

Characters. — Fruit  usually  separated  into  its  2  mericarps. 
These  vary"  from  ^  to  J  inch  long ;  are  slightly  curved,  taper- 
ing at  each  end,  brown,  with  5  paler  longitudinal  ridges,  and 
in  each  interspace  a  large  vitta.  Odour  aromatic ;  taste  pleas- 
ant, sweetish,  spicy.  Substances  resembling  Caraway  :  Conium, 
Fennel.    Caraway  has  small  ridges  and  a  spicy  taste. 

Composition. — The  o^oidl  volatile  oil  of  caratvag  is  the  active 
constituent  of  the  fruit. 

Preparation. 

Aqua  Carui. — 10  from  1,  by  distillation.   Dose,  1  to  2  fl.oz. 
From  Carui  Fructus  is  made  : 

Oleum  Carui. — The  oil  distilled  in  Britain  from  Caraway  Fruit. 
Pale  yellow,  with  aromatic  odour  and  spicy  acrid  taste. 
Is  a  mixture  of  caruen,  CioH^g,  a  terpene,  and  caruol, 
C10H14O,  isomeric  with  thymol. 
Dose,  1  to  4  min. 

Caraway  Fruit  is  contained  in  Confectio  Opii,  Pulvis  Opii 
Compositus,  Confectio  Piperis,  Tinctura  Cardamomi  Com- 
posita,  and  Tinctura  Sennas ;  Oleum  Carui  in  Confectio  Scam- 
monii  and  Pilula  Aloes  Barbadensis. 


ACTION  AND  USES. 

^  Caraway  acts  like  other  aromatic  substances.  It  is  exten- 
sively  used  as  a  flavouring  and  carminative  agent, 
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Aiictlii  Fructiis — Dill  Fruit.  The  dried  fruit 
of  Peucedanum  graveolens.  Imported  from  Middle 
and  Southern  Europe. 

Characters. — Broadly  oval,  about  ^  inch  long,  flat,  with  a 
broad  membranous  border.  Colour  brown  ;  the  border  paler  ; 
the  mericarps  distinct.    Odour  and  taste  agreeabl}--  aromatic. 

Substances  resembling  Bill :  Conium,  Anise,  Fennel,  Cara- 
way.   Dill  is  winged. 

Composition. — Dill  contains  the  official  volatile  oil. 

Freparation. 

Aqua  Anethi. — 10  from  1,  by  distillation.  Dose,  1  to  2  fl.oz. 
From  Anethi  Fructus  is  made  : 

Oleum  Anethi.  — The  oil  distilled  in  Britain  from  Dill  Fruit. 
Pale  yellow,  with  a  pungent  odour,  and  a  hot  sweetish 
taste.  It  contains  a  terpene  anethene  C^qTIj^,  and  an  oxy- 
dised  oil,  C^oHj^O,  identical  with  caruol.  Dose,  1  to  4  min. 

ACTION  AND  USES. 

The  same  as  of  other  aromatic  substances.  It  is  given  as  a 
carminative  to  infants ;  and  to  cover  the  taste  of  Sodium  salts. 

Siimbul  Radix.  —  Sumbul  Eoot.  The  dried 
transverse  sections  of  the  root  of  Ferula  Sumbul.  Im- 
ported from  Russia  aild  India. 

Characters. — About  1  to  3  inches  in  diameter  ;  |  to  more  than 
1  inch  thick.  Covered  externally  with  a  duskj'-brown  papery 
transversely  wrinkled  bark,  with  short  bristly  fibres ;  internally 
spongy,  coarsely  fibrous,  dry,  farinaceous,  dirty  yellowish- 
brown,  mottled  with  whitish  patches  and  spots  of  exuded  resin. 
Odour  strong,  musk-like ;  taste  bitter,  aromatic. 

Composition. — Sumbul  contains  a  small  quantity  of  a  volatile 
oil ;  9  per  cent,  of  a  soft  resin,  with  its  characteristic  odour  ;  and 
a  crystalline  substance,  siimbulic  acid. 

Fi'eparatio7i. 

Tinctura  Sumbul. —  1  in  8.    Dose,  10  to  30  min. 


ACTION  AND  USES. 

Sumbul  is  a  stimulant,  like  the  aromatic  oils  in  genei-al, 
and  specially  resembles  Valerian  and  Musk.  It  is  used  in  the 
same  class  of  cases  as  these  drugs.    {See  page  304.) 
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CAPRIFOLIACEiE. 
SaiiibiQci  Florcs. — Elder  Flowers.   The  fresh 
flowers  of  Sambucus  nigra.    From  indigenous  plants. 

Characters.— In  corymbose  cymes,  five  to  seven  inches 
across.  Flowers  small  ;  calyx  superior,  5-toothecl;  corolla  fiat, 
rotate,  5-sected,  creamy-white,  with  5  stamens  inserted  in  the 
tube.    Odour  fragrant,  somewhat  sickly ;  taste  bitterish. 

Composition. — Elder  Flowers  contain  a  trace  of  a  volatile  oily 
a  resi)iy  and  valerianic  acid,  CgHiQ02. 

Freparation. 

Aqua  Sambuci.— 1  in  1,  by  distillation.    Lose,  1  to  2  fl.oz. 

ACTION  AND  USES. 

Elder  Flowers  are  chiefly  used  for  flavouring  purposes,  but 
probably  possess  mild  diaphoretic  and  diuretic  properties. 

CINCHONACEiE. 

CinclioiiBB  Riibrse  Cortex,  —  Red  Cinchona 
Bark,  The  dried  bark  of  the  stem  and  branches  of 
cultivated  plants  of  Cinchona  succirubra. 

Characters. — Quills  or  incurved  pieces,  coated  with  peri- 
derm ;  from  a  few  inches  to  a  foot  or  more  in  length,  the  bark 
itself  to  i  inch  thick,  rarely  more  ;  outer  surface  rough  from 
longitudinal  furrows  and  ridges,  or  transverse  cracks,  annular 
fissures,  and  warts,  and  reddish-brown  ;  inner  surface  brick-red, 
irregularly  and  coarsely  striated.  Powder  reddish-brown.  No 
marked  odour ;  taste  bitter,  somewdiat  astringent. 

Ciiiclionse  Cortex.  —  Cinchona  Bark.  The 
dried  bark  of  Cinchona  Calisaya,  Yellow  Cinchona ; 
Cinchona  ofl&cinalis,  Pale  Cinchona;  Cinchona  succi* 
rubra,  Bed  Cinchona  ;  Cinchona  lancifolia,  Columbian 
Bark  ;  and  other  species  of  Cinchona  from  which  the 
peculiar  alkaloids  of  the  bark  may  be  obtained.  From 
Ceylon,  India,  Jamaica,  and  South  America. 

(Salts  of  Quinine  and  Cinchonine  may  also  be  obtained 
from  some  species  of  liemijia. ) 

Composition.— {A)  Cinchona  Bark  contains  (1)  four  alkaloids^ 
T— 8 
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namely :  quirnne,  cinchoninc,  qninid'me,  and  einelton'uline ;  (2) 
two  2^ecuUar  acids,  kinie  and  kinovie  acids;  (3)  a  variety  of 
tannic  acid,  called  cincho-tcmnic  acid ;  (4)  cinchona  red  ;  and  (o) 
an  aromatic  volatile  oil. 

1.  The  alkaloids  of  cinchona. — a.  Quinine,  Cg^H^j^N^Oo, 
occurs  (as  the  hydrate)  in  white  acicnlar  crystals,  inodorous, 
verj'-  bitter.  It  reacts  like  an  alkali,  forming  neutral  and 
acid  salts  with  acids ;  fluorescent  in  dilute  solutions  of  the 
Sulphate  ;  turning  the  plane  of  polarisation  to  the  left ;  and 
yielding  in  solution  a  green  colour  when  treated  with  CI  water 
and  then  with  NH^IIO.  An  amorphous  form  of  Quinine  is 
obtained  after  crj'^stallisation  of  the  Sulphate  from  the  mother 
liquor,  or  from  quinoidine,  which  appears  to  be  a  compound  of 
the  alkaloid  with  resin  and  coloiu'ing  matters. 

I.  Cinehonine,  C20H24N2O,  consists  of  colourless  prisms, 
inodorous,  and  bitter  ;  forms  salts  with  acids ;  but  possesses  no 
fluorescence  in  solution ;  is  dextrogyrate,  and  gives  no  green 
colour  with  CI  water  and  NH4HO. 

c.  Quinidine,  C20H24N2O2,  i-e.  isomeric  with  Quinine, 
closely  resembles  it,  but  crystallises  in  prisms,  and  is  dextro- 
gyrate. 

d.  Cinchonidine,  C20TT24N2O,  i.e.  isomeric  with  Cinehonine, 
resembles  that  alkaloid,  but  yields  indistinctly  fluorescent  solu- 
tions, and  left-handed  polarisation. 

As  a  rule  Quinine  is  most  abundant  in  yellow  bark,  Cineho- 
nine in  pale  bark,  and  the  red  bark  contains  a  considerable 
proportion  of  each.  Quinidine  is  specially  abundant  in  the  bark 
of  lancifolia.  More  exactly,  Yellow  Bark  should  yield  2-5  to 
3-8  per  cent,  of  Quinine;  Pale  Bark,  07  to  1-4  per  cent,  of 
alkaloids,  chiefly  Cinehonine  or  Quinidine  with  a  little  Quinine ; 
the  best  Red  Bark  0  to  6  per  cent,  of  alkaloids,  not  less  than  a 
half  being  Quinine  and  Cinchonidine. 

2  and  3.  The  acids  of  cinchona.— «.  Kinic  or  quime  acid, 
C/HigOg,  occurs  in  large  colourless  prisms,  soluble  in  water. 
In  the  bark  it  is  probably  combined  with  the  alkaloids,  and  is 
found  also  in  the  Coffee-bean,  the  Vaccinium  myrtillus,  and 
other  plants.  It  is  closely  allied  to  benzoic  acid,  and  appears 
in  the  urine  as  hippuric  acid. 

b.  Kinovie  acid,  C24H38O4,  <'kinova  bitter,"  is  a  white 
amorphous  body,  insoluble  in  water.  It  appears  to  be  a  pro- 
duct, with  glucose,  of  kinovin,  a  glucoside,  CaiiHjgOs- 

e.  Cincho-tamiic  acid,  the  astringent  principle  and  soluble 
red- colouring  matter  of  the  bark,  amounts  to  1  to  3  per  cent. 
It  is  a  yellow  hygroscopic  body,  and  differs  from  ordinary 
tannic  acid  in  strildng  green  with  persalts  of  u-on,  and  in  being 
very  readily  oxydised,  one  of  the  products  being : 
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4.  Cinchona  red,  a  reddish-brown  substance,  without  taste 
or  smell,  nearly  insoluble  in  water. 

5.  The  volatile  oil,  obtained  by  distillation,  has  the  odour 
of  the  bark. 

[B]  Kemijia  Bark  yields  more  or  less  of  the  cinchona 
alkaloids,  and  also  a  principle,  homoqu  'mine,  which  has  been 
resolved  into  quinine  and  a  new  alkaloid,  cupreine. 

Liipio'ities. — Inferior  barks  are  detected  by  the  absence  of 
the  true  characters  of  the  official  barks,  and  by  a  quantitative 
test  for  (I.)  Quinine  and  Cinchonine,  and  (II.)  the  total  alka- 
loids, as  follows :  I.  For  Quinine  and  Cinchonine :  This  consists 
in  (1)  intimately  mixing-  200  gr.  of  bark  with  60  gr.  of  hydrate 
of  calcium,  and  moistening  with  water;  (2)  boiling  and  perco- 
lating with  benzolated  amylic  alcohol,  to  exhaust  the  bark  ;  (3) 
shaking  the  filtrate  with  HCl  and  water,  to  separate  the  alka- 
loids as  hydrochlorates ;  (4)  neutralising  with  ammonia  and 
concentrating ;  and  (5)  adding  a  solution  of  15  gr.  of  tartarated 
soda,  to  separate  the  insoluble  tartrates  of  quinine  and  cincho- 
nine, of  which  will  consist  of  quinine  and  cinchonine.  One- 
half  of  this  weight  gives  the  percentage  of  these  alkaloids. 

II.  For  total  alkaloids. — This  consists  in  precipitating  the 
other  alkaloids  by  adding  ammonia  in  excess  to  the  mother 
liquor  of  I.  One-half  the  weight  of  these,  added  to  the  per- 
centage weight  of  quinine  and  cinchonine,  gives  the  percentage 
of  total  alkaloids, 

Incompatibles. — Ammonia,  lime-water,  metallic  salts  and 
gelatine.  May  be  combined  with  mineral  acids.  Dose  of  Bark, 
1 5  gr.  as  a  tonic  ;  1  to  2  dr.  in  ague. 

Preparations, 
A.  Of  Cinchonce  Rubrce  Cortex : 

1.  Decoctum  Cinchonse. — 1  in  16.    Bose^  1  to  2  fl.oz. 

2.  Extractum  Cinchonse  Liquidum. — Made  by  extracting  with 

Hydrochloric  Acid,  Glycerine,  and  Water ;  evaporating 
to  a  definite  strength ;  and  adding  Spirit  and  Water. 
100  fl.gr.  contain  5  gr.  of  the  alkaloids  of  the  bark. 
Lose,  5  to  10  min. 

3.  Infusum  Cinchonse  Acidum.— 1  in  20,  with  J  Aromatic 

Sulphuric  Acid.    Dose,  1  to  2  fl.oz. 

4.  Mistura  Ferri  Aromatica.— 1  in  16.    See  Ferrwn,  page  83. 

5.  Tinctura  Cinchonse.— 1  in  5  of  Froof  Spirit.    Dose,  i  to 

2  fl.dr.  '  ^ 

6.  Tinctura  Cinchonse  Composita.—Ked  Cinchona  Bark,  2oz.  • 

Bitter  Orange  Peel,  1  oz. ;  Serpentary,  J  oz.  ;  Saffron, 
55  gr. ;  Cochineal,  28  gr. ;  Proof  Spirit,  1  pint.  Dose, 
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From  CinchoncB  Cortex  are  made : 

1.  Quininse   Sulphas.— Sulphate  of  Quinine.  ((C.,.H„,N.,Oo")n 

Source. — Made  from  the  powder  of  various  kinds  of  Cin- 
chona and  Remijia  Bark  by  extraction  with  Spiiit 
after  the  addition  of  Lime,  or  by  the  action  of 
alkali  on  an  acidulated  aqueous  infusion,  with  sub- 
sequent neutralisation  of  the  alkaloid  by  Sulj^huric 
Acid,  and  purification  of  the  resulting  salt. 

Characters  and  tests. — Filiform,  silky,  snow-white  crystals, 
of  a  pure  intensely  bitter  taste.  Solubility. — 1  in  700 
or  800  of  cold  water,  imparting  to  it  a  fluorescent 
tint;  entirely  soluble  in  water  acidulated  by  H2SO4. 
Solution  of  Ammonia  gives  with  solutions  a  white 
precipitate  of  quinine,  soluble  in  excess  and  in  ether. 
Dissolved  in  HoSOj,  gives  a  yellowish  tint,  which 
remains  unchanged  by  gentle  warming. 

Impurities. — It  should  not  contain  much  more  than  5  per 
cent,  of  sulphates  of  other  cinchona  alkaloids. 
Lime,  chalk,  magnesia,  starch,  boric  acid,  etc. ; 
detected  by  quantitative  test.  Salicin ;  which 
gives  blood-red  with  H2SO4.  Incompatibles. — Alkalies 
and  their  carbonates,  astringent  infusions.  In  mix- 
tures, 1  min.  of  a  diluted  mineral  acid  will  dissolve 
each  grain.  Dose,  1  to  5  gr.,  as  a  tonic  ;  5  to  20  gr., 
as  an  antipyretic  and  antiperiodic.    {See  page  296. ) 

Freparatiom. 

L  Ferri  et  Quininse  Citras.— 16  in  100.  See  page  80. 
JDose,  0  to  10  gr. 

2.  Tinctura  Quininse  Ammoniata. — 160  gi\  ;  Solution  of 

Ammonia,  2|- fl.oz. ;  00/ Spirit,  11^  fl.oz.  Dose^ 
i  to  2  fl.dr. 

3.  Vinum  Quininse.— 20  gr. ;  Citric  Acid,  30  gr. ;  Oi-angc 

Wine,  1  pint.    Lose,  ^  to  1  fl.oz. 

2.  Quininse  Hydrochloras. — Hydrochlorate  of  Quinine.  C.^ 

H24N202HC1,2H20. 
Source. — Made  like  Sulphate  of  Quinine,  the  separated 

alkaloid  being  neutralised  by  Hydrochloric  Acid. 
Characters. — Crystals  resembling  those   of^  Sulphate  of. 
Quinine,  or  larger.     SoluUlity. — 1  in  3i  of  cold 
w^ater,  1  in  3  of  spirit ;  very  soluble  in  the  boiling 
liquids.    Dose,  1  to  10  gr. 

Preparation. 

Tinctura  Quininse.— 1  gr.  in  1  fl.dr,  of  Tincture  of  Orange 
Peel.    Dose,  |  to  2  fl.dr. 
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3.  Cinchonidinae  Sulphas.— Sulphate  of  Cinchonidine.  (C00H04 

N..O).„H.,S04,3MoO. 

Source.— ^hxdie  from  the  mother-liquors  of  the  crystallisa- 
tion of  Sulphate  of  Quinine  by  further  concentra- 
tion ;  purified  by  crystallisation  from  alcohol,  and 
finally  fi'om  hot  water. 

Characters  and  tests. — In  colourless  silky  crystals,  usually 
acicular.  Soluble  in  water,  alcohol,  or  ether  ;  almost 
insoluble  in  chloroform,  or  in  solution  of  ammonia  ; 
readily  soluble  in  diluted  acids.  Aqueous  solution 
bitter;  neutral,  or  faintly  alkaline;  laevogyrate; 
when  acidified  is  not  distinctly  fluorescent ;  gives  a 
white  precipitate  with  tartarated  soda,  in  the  filtrate 
from  which  mixture  solution  of  ammonia  causes  but 
a  slight  turbidity.    Dose^  1  to  10  gr. 

4.  Cinchoninae  Sulphas. — Sulphate  of  Cinchonine.  (CooH.,4K,0)2, 

H2S04,2H,0. 

Source. — Made  from  the  mother-liquors  of  the  crystallisa-' 
tion  of  the  sulphates  of  Quinine,  Cinchonidine,  and 
Quinidine,  by  precipitating  the  alkaloid  with  Caus- 
tic Soda ;  washing  it  with  Spirit  until  free  from 
other  alkaloids ;  dissolving  in  Sulphuric  Acid ; 
purifying  with  charcoal,  and  crystallising. 

Characters  and  tests. — Hard,  colourless,  short  prisms,  with 
a  vitreous  lustre.  Soluble  in  water,  and  in  chloro- 
form ;  almost  insoluble  in  ether,  and  in  Solution  of 
Ammonia;  readily  in  spirit  and  in  diluted  acids. 
Aqueous  solution  bitter,  neutral,  or  faintly  alkaline ; 
dextrogyrate.  Acidified  solution  not  fluorescent. 
Lose  J  1  to  10  gr. 


ACTION  AND  USES. 

The  action  and  uses  of  the  Cinchona  Barks  will  be  described 
along  with  those  of  Quinine,  their  most  important  active 
principle. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Quinine  arrests  some  kinds  of  fermentation 
and  decomposition,  and  might  therefore  be  used  as  a  local 
antiseptic  and  disinfectant  to  wounds  and  ulcers,  but  for  its 
cost.  A  solution  of  2  gr.  to  1  fl.oz.,  applied  as  a  spray  to  the 
nose,  relieves  hay  asthma.  A  solution  of  4  gi\  to  1  fl.oz., 
with  a  minimum  of  Diluted  Sulphuric  Acid,  is  recommended 
as  a  constant  application  in  diphtheritic  conjunctivitis,  or  to 
wash  out  a  foul  bladder. 
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Internally .—  Quinine  is  freely  absorbed  by  the  mucous  mem- 
branes, and  may  be  given  either  by  the  mouth,  by  the  rectum 
as  suppository,  or  subcutaneously.  In  the  mouth,  stomach, 
and  intestine,  it  acts  as  a  powerful  bitter,  possessing  all  the 
important  influence  on  the  secretions  of  the  digestive  tract 
described  under  Calumba.  The  stomachic  effect  of  Quinine  is 
obtained  from  small  doses,  ^  to  2  grains,  and  must  be  kept 
entirely  distinct  from  the  specific  effects  to  be  presently  de- 
scribed, otherwise  confusion  as  to  the  action  and  value  of  this 
important  drug  will  be  the  result.  In  small  doses,  like  all 
other  bitters,  it  improves  the  appetite  and  digestion,  stimulates 
the  heart  and  circulation,  increases  the  sense  of  oomf  ort  and 
bien  etre  produced  by  a  meal ;  and  its  continued  use  will  thus 
increase  the  bodily  strength,  that  is,  will  be  tonic  in  its  effects. 
Quinine  is  extensively  used  for  this  purpose,  especially  during 
convalescence,  in  debilitated  subjects,  and  in  patients  taking 
depressing  or  alterative  remedies  such  as  mercury.  Larger 
doses  (10  to  30  gr.  or  more),  have  the  opposite  effect,  interfer- 
ing with  digestion,  and  so  causing  depression. 

In  the  stomach  Quinine  or  its  salts  become  the  chloride,  a 
soluble  and  diffusible  salt  which  readily  enters  the  blood. 
Little  or  none  escapes  unabsorbed  in  the  feeces. 

2.  ACTION  IN  THE  BLOOD,  AND  ITS  USES. 

Quinine  or  its  chloride  may  be  found  in  the  blood  within  a 
few  minutes  of  its  administration.  Here  the  alkaloid  produces 
several  definite  effects,  namely:  (1)  It  binds  the  oxygen  more 
firmly  to  the  ha3moglobin,  so  that  oxygenation  is  less  easy  and 
less  active.  (2)  It  causes  enlargement  of  the  individual  red 
corpuscles.  (3)  It  paralyses  the  leucocytes,  when  given  in 
large  doses,  thus  checking  diapedesis ;  and  reduces  the  number 
of  visible  leucocytes  very  greatly  (to  one-fourth).  In  blood  freshly 
drawn,  it  (4)  retards  the  formation  of  acid  (loss  of  oxygen  and 
increase  of  carbonic  acid)  which  naturally  occurs  in  blood  re- 
moved from  the  vessels;  and  (5)  it  reduces  the  ozonising  power  of 
blood,  e.g.  on  guaiacum  and  turpentine.  Altogether,  Quinine 
manifestly  interferes  with  oxygenation,  the  gi^'ing  up  of 
oxygen  by  the  red  corpuscles  to  oxydisable  bodies,  and  with 
the  functions  of  the  white  corpuscles.  The  ontcome  of  these 
effects  will  be  presently  considered. 

3.   SPECIFIC  ACTION. 

Quinine  passes  through  the  tissues  without  decomposition, 
quickly  making  its  appearance  in  them,  but  not  being  com- 
pletely excreted  for  several  days,  especially  in  fever.  The 
maximum  effect  of  large  doses  is  produced  in  about  five  hours. 
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If,  therefore,  the  full  specific  effect  he  desired,  a  single  large 
dose  (15  to  30  gr.)  must  be  given,  and  this  may  have  to  he  re- 
peated once  or  twice  within  the  hour  ;  small  doses  given  over  a 
length  of  time  do  not  sufficiently  accumulate. 

The  obvious  phenomena  produced  by  a  full  dose  (15  to  30 
gr.)  of  Quinine  are  not  by  any  means  its  most  important  effect. 
It  acts  most  strikingly  upon  the  nervous  centres,  and  causes 
confusion  of  the  mental  faculties,  noises  in  the  ears  and  deaf- 
ness, disorders  of  vision,  headache,  giddiness,  vomiting,  and 
possibly  prostration  from  involvement  of  the  cord  and  circula- 
tion. Of  infinitely  greater  interest  and  importance  are  certain 
concomitant  effects  of  Quinine  which  require  careful  investiga- 
tion for  their  discovery.    These  effects  may  be  arranged  thus  : 

(1)  Quinine  lowers  the  body  temperature  very  moderately 
in  the  healthy  subject ;  very  markedly  in  the  pyrexia  of  many 
acute  specific  fevers.  It  appears  to  be  difficult  to  lower  the 
normal  temperature  by  drugs,  as  compensating  mechanisms  are 
probably  brought  into  play ;  but  the  rise  of  temperature  and 
the  perspiration  normally  produced  by  muscular  exercise  are 
prevented  by  Quinine.  In  malarial  fevers,  typhoid,  acute 
pneumonia,  and  some  forms  of  hectic  and  other  periodic  fevers, 
the  defervescent  effect  of  Quinine  is  unquestionable. 

(2)  Quinine  reduces  the  amount  of  nitrogenous  excretions, 
i.e.  urea  and  uric  acid,  and  probably  also  of  carbonic  acid,  as 
determined  both  in  healthy  and  fevered  animals,  and  in  man. 

These  two  sets  of  effects  taken  together  point  to  a  powerful 
action  of  Quinine  in  reducing  the  metabolism  of  the  bod)',  of 
which  heat  and  the  excretions  are  the  two  most  measurable 
products.  This  conclusion  is  supported  by  other  facts,  observed 
out  of  the  body,  viz.  that :  (3)  a  solution  of  albumen  cannot  be 
converted  into  peptone  in  an  atmosphere  of  ozone  if  Quinine 
be  present.  (4)  Healthy  pus  and  fresh  vegetable  juices  lose  their 
ozonising  power  if  mixed  with  Quinine.  (5)  PhosiDhorescent 
infusoria  (rapidly  oxy dating  protoplasmic  masses)  lose  their 
phosphorescence  in  the  presence  of  Quinine.  (6)  Fungi  absorb 
oxygen  less  readily,  and  many  forms  of  fermentation  are 
arrested,  in  the  presence  of  Quinine.  These  facts  indicate  that 
Quinine  so  combines  with  living  cellular  protoplasm  as  to 
render  it  less  able  to  incorporate  oxygen,  and  more  resistant  of 
vital  change  (metabolism).  We  have  already  seen  that  the 
oxygen  actually  in  the  corpuscles  is  bound  more  firmly  to  them 
by  Quinine.  We  may  therefore  conclude  that  the  effect  of 
Quinine  in  the  body  is  to  check  metabolism  by  interfering  with 
the  oxydation  of  protoplasm  generally,  with  oxygenation,  and 
with  the  associated  action  of  ferments.  Thus  the  fall  of  tem- 
perature produced  by  Quinine  is  due  to  diminished  production 
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of  heat  in  the  body,  not  to  increased  loss  of  heat ;  it  is  effected 
through  the  tissues,  not  through  the  heat  regulating  centre ; 
and  the  fever-causing  processes  themselves  (probably  alKed  to 
fermentations)  are  also  controlled  by  the  drug,  which  affects 
their  organic  causes,  whether  living  organisms  or  complex 
chemical  substances. 

An  action  such  as  this  upon  the  processes  of  nutrition, 
though  it  might  escape  the  notice  of  an  ignorant  observer,  is 
more  "  powerful "  even  than  the  action  of  Morphine  upon  a 
highly- sensitive  nervous  mechanism  such  as  the  convolutions. 

Turning  to  the  other  systems,  we  find  that  whilst  small 
doses  of  Quinine  accelerate  the  heart  and  raise  the  pressure,  as 
we  saw  when  considering  its  action  on  the  stomach,  full  doses 
diminish  the  force  and  frequency  of  systole,  strengthen  dia- 
stole, and  lower  the  pressure;  effects  due  to  a  direct  action 
on  the  cardiac  ganglia  and  muscle,  and  on  the  vessel  walls  and 
their  centre.  Respiration  is  accelerated  by  medium  doses,  de- 
pressed by  large  doses  ;  and  death,  should  it  occur,  is  referable 
to  respiratory  and  cardiac  failure.  The  spleen  is  reduced  in 
size,  and  hardened. 

4.   SPECIFIC  USES. 

The  uses  of  Quinine,  which  have  been  mainly  established 
by  experience,  are  in  accord  with  these  physiological  results. 
Its  sj)ecific  action  may  be  employed  in  the  following  diseases : 

1.  Malaria  is  remarkably  benefited  by  Quinine,  which  is 
an  antiperiodic  or  direct  specific,  whether  given  to  persons 
exposed  to  the  morbid  influence  as  a  prophylactic  measure,  or 
to  the  subjects  of  ague.  It  acts  best  in  fresh  cases,  the  first 
dose  of  10  gr.  being  given  at  any  time  in  relation  to  the  attack, 
and  a  similar  dose  five  hours  before  the  time  of  the  next  par- 
oxysm. All  forms  of  malarial  fever  are  benefited  by  Quinine,  as 
well  as  many  diseases  and  disorders  of  malarial  origin,  such  as 
neuralgia,  hepatic  disturbances,  etc.  The  functions  of  the  liver 
must  be  maintained  during  this  treatment ;  and  the  Quinine  may 
be  combined  with  Morphine  if  its  effects  are  not  well  marked. 

2.  Febrile  conditions  in  general  are  reheved  by  the  antip3rre- 
tic  effect  of  Quinine,  for  instance,  acute  pneumonia,  typhoid 
fever,  puerperal  fever  and  septictemia,  the  exanthemata,  and 
acute  rheumatism  ;  but  generally  in  very  different  degi'ees,  so 
that  its  value  is  questioned  in  some  or  all  of  them.  To  be  of 
use,  the  Quinine  must  be  very  freely  given  (10  to  20  grains)  as 
single  doses  when  the  temperature  reaches  a  definite  height,  say 
104°  Fahr.  Even  if  apyrexia  do  not  follow,  the  drug  may  be 
of  much  benefit.  In  hectic  fever  Quinine  is  rarely  of  much 
service  ;  and  in  purely  symptomatic  fever,  of  still  less. 
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3.  In  splenic  oilargcmcnt  of  malarial  origin  Quinine  is  given 
with  success,  and  in  some  cases  of  leuka3matous  hypertrophy. 

4.  In  painful  nervous  affections,  especially  headache  and 
face-ache,  the  effect  of  Quinine  is  well  marked.  Some  of  these 
cases  are  malarial  (brow  ague) ;  but  ordinary  facial  neuralgia 
and  toothache  wiU  frequently  yield  to  it.  Yet  Quinine  possesses 
no  direct  action  on  peripheral  nerves. 

5.  In  certain  cardiac  diseases  a  combination  of  Quinine  and 
Digitalis  may  be  of  great  ser\dce,  diastole  being  prolonged 
and  strengthened  w^hilst  systole  is  left  unaffected. 

6.  The  tonic  effect  of  Quinine  has  been  already  referred 
to.  This  is  also  due  in  part  to  the  removal  of  fever,  and  thus 
of  restlessness,  ^sleeplessness,  and  want  of  appetite.  ^  Modify- 
ing as  it  does  the  metabolic  processes  in  the  liver,  Quinine  may 
relieve  hepatic  disorder  due  to  free  living,  especially  in  persons 
who  have  resided  in  the  tropics. 

5.  REMOTE  LOCAL  ACTION  AND  USES. 

Quinine  is  excreted  chiefly  in  the  urine,  as  the  amorphous 
alkaloid;  partly  as  resinoid  and  crystalline  derivatives.  In 
passing  through  the  urinary  organs  it  is  slightly  diuretic,  and 
may  irritate  the  passages.  It  also  escapes  by  the  skin,  dimin- 
ishing perspiration,  and  very  rarely  causing  an  itching  erup- 
tion which  resembles  scarlatina  or  measles.  All  the  secretions, 
the  milk,  and  pathological  fluids  may  contain  Quinine. 

Action  and  Uses  of  the  Cinchona  Barks. 

The  Cinchona  Barks  contain  but  a  small  percentage  of 
alkaloids,  and  are  far  too  bulky  for  use  as  antiperiodics  and 
antipyretics  if  Quinine  can  be  obtained.  They  are  therefore 
given  only  as  bitter  stomachics  and  tonics.  The  amount  of 
tannin  contained  in  them  indicates  that  they  maybe  used  when 
an  astringent  effect  is  also  desired,  either  locally,  as  in  passive 
diarrhoea,  or  remotely,  as  in  sweating,  chronic  mucous  dis- 
charges, and  purulent  formations  ;  and  avoided  in  constipation, 
dyspepsia,  or  irritability  of  the  bowels.  The  Ked  Bark  is  es- 
pecially astringent. 

Action  and  Uses  of  the  other  Cinchona  Alkaloids. 

Cinchonine  and  other  alkaloids  and  products  of  Bark  may 
be  employed  as  substitutes  for  Quinine,  their  action  being  very 
similar.  Cinchonine  is  from  i  to  ^  as  powerful  as  Quinine. 
Cinchonidine  is  said  to  cause  epileptiform  convulsions  in 
animals. 
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Ipecacuanha— Ipecacuanha.  The  dried  root 
of  Cephaelis  Ipecacuanha.    Imported  from  Brazil. 

Characters. — More  or  less  twisted  pieces,  usually  2  to  4 
inches  long,  about  the  size  of  a  small  writing  quill.  It  consists 
of  two  parts  :  a  central  inert  whitish,  woody  axis  ;  and  a  thick 
cortical  active  portion,  which  is  brownish,  annulated,  with  a 
resinous  or  waxy  fracture.  Taste  acrid  and  bitter ;  odour 
slight,  peculiar,  especially  when  powdered.  Imjmrities. — (1) 
Hemidesmus,  which  is  cracked,  but  not  annulated ;  (2)  almond 
meal  (in  powdered  ipecacuanha),  detected  by  odour  of  prussic 
acid  when  moistened. 

Composition. — Ipecacuanha  contains  from  i  to  1  per  cent, 
of  emetine,  which  is  its  active  principle  ;  ijyccacuanhic  ox  cephaelic 
acid,  a  glucoside ;  starch,  gum,  etc.  Emetine,  C^oHaoNOg,  is  a 
crystalHne  alkaloid,  white  becoming  yellow,  odourless,  bitter, 
comparatively  insoluble  in  water,  forming  unstable  salts  with 
acids  which  are  readily  dissolved  in  ordinary  media. 

Lose. — As  expectorant,  J  to  2  gr. ;  as  emetic,  15  to  30  gr. 

rreparations. 

1.  Pulvis  Ipecacuanhse  Compositus.    "Dover's  Powder." — 

Ipecacuanha,  1 ;  Opium,  1 ;  Sulphate  of  Potassium,  8.  A 
light  fawn-coloured  powder.    1  in  10.    Dose,  5  to  10  gi'. 

From  Lover'' s  Powder  is  prepared : 

PiLTJLA  IPECACUANH^ii  CUM  SciLLA. — Compound  Powdcr  of 
Ipecacuanha,  3  ;  Squill,  1 ;  Ammoniacum,  1 ;  Treacle, 
q.s.    1  in  23  nearly.    Lose,  5  to  10  gr. 

2.  Trochisci  Ipecacuanhse. — \  gr.  in  each.    Lose,  1  to  3. 

3.  Trochisci  Morphinae  et  Ipecacuanhas. — Ipecacuanha,     gi'-  5 

Hydrochlorate  of  Morphine,  ^^^j  gr.  in  each.   See  Opium. 

4.  Vinum  Ipecacuanhae. — An  acetic  extract,  dried,  powdered, 

dissolved  in  Sherry,  and  filtered.  1  in  20.  Lose,  5  to  40 
min.  as  an  expectorant :  as  an  emetic,  3  to  6  fl.dr.' 

Ipecacuanha  is  contained  in  Pilula  Conii  Composita.  See  page  281. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally,  Ipecacuanha  powder  is  irritant  to  the  skin,  or 
even  pustulant,  but  is  never  used  to  produce  these  effects.  Ex- 
posed mucous  membranes  are  similarly  affected  by  it.  If  taken 
as  snuff  it  causes  irritation  of  the  nerves,  sneezing,  and  reflex 
mucous  secretion  ;  and  the  same  effects  follow  its  application  as 


Ipecacuanha, 


299 


smoko  or  spray  to  the  pharynx,  larynx,  or  lower  air  passages. 
In  some  persons  it  excites  asthma.  In  the  form  of  a  spray  of 
the  diluted  Yiniim,  or  inhaled  as  the  smoke  of  the  burning- 
powder,  it  is  used  to  relieve  cough  due  to  dryness  or  deficient 
secretion  of  the  throat  and  air  passages. 

-Reaching  the  stomach,  Ipecacuanha  in  very 
small  doses  (gr.  ^)  is  a  gastric  stimulant,  doubtless  increasing 
the  local  circulation  and  secretion.  It  is  therefore  a  useful 
addition  to  bitter  stomachic  and  tonic  mixtures,  and  will  even 
arrest  vomiting  due  to  certain  obscure  conditions  of  the  gastric 
nerves.  The  Compound  Powder  is  of  great  value  in  ulceration 
of  the  stomach,  and  in  some  forms  of  dyspeptic  vomiting.  In 
doses  of  15  to  30  gr.,  Ipecacuanha  acts  as  an  emetic,  partly  by 
a  direct  effect  upon  the  stomach,  partly  by  exciting  the  vomiting- 
centre  in  the  medulla  (indirect  emesis).  This  subject  will  be 
discussed  under  the  heading  of  the  specific  action  of  the  di-ug. 

In  the  intestines.  Ipecacuanha  is  still  a  stimulant,  increasing 
the  flow  of  mucus ;  in  large  doses  an  irritant.  A  remarkable 
tolerance  of  the  drug^  is,  however,  readily  established  in  many 
persons  suffering  from  dysentery,  in  which  disease  Ipecacuanha  » 
has  the  power  of  arresting  the  inflammatory  action  in  the 
bowel,  checking  the  liquid  and  bloody  evacuations,  and  often 
effecting  a  complete  cure.  For  this  purpose  enormous  doses 
(30  to  90  gr.)-  are  given,  or  large  doses  frequently  re^Deated 
(20  gr.  every  two  hours). 

2.  ACTION  IN  THE  BLOOD,  AND  SPECIFIC  ACTION  AND  USES, 

Passing  through  the  blood,  from  the  alimentary  canal  to 
the  tissues,  Emetine  acts  on  the  vomiting  centre  jn  the  medulla, 
i.e.  is  an  indirect  emetic,  this  effect  being  added  to  the  direct 
(gastric)  action  already  mentioned.  Ordinary  doses  (15  to  30 
gr.  of  the  powdered  root,  3  to  6  fl.dr.  of  the  Vinum  for  adults) 
produce  free  evacuation  of  the  stomach  and  respiratory  passages 
in  20  to  30  minutes,  the  dose  often  having  to  be  repeated  in  15 
minutes,  and  vomiting  occurring  probably  but  once.  But 
little  nausea  precedes,  and  moderate  depression  follows,  the 
emesis.  The  circulation  and  respiration  are  disturbed  and 
finally  depressed,  chiefly  through  the  vomiting. 

Ipecacuanha  is  suitable  as  an  emetic  in  cases, where  the 
necessity  for  evacuation  of  the  stomach  is  not  very  urgent,  and 
the  subject  likely  to  be  benefited  by  moderate,  but  injured  by 
great  depression.  It  must  not  be  given,  therefore,  in  poisoning 
by  alkaloids,  such  as  Morphine,  but  to  children  and  weakly 
subjects  in  cases  where  the  after  effects  of  the  drug  will  also 
be  useful.  It  thus  occupies  a  position  amongst  emetics  between 
bulphate  of  Zmc  or  Copper  and  Tartar  Emetic.  Ipecacuanha 
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may  be  used  to  empty  the  stomach  in  the  early  stages  of  sthenic 
fevers  (less  commonly  than  before)  ;  in  croup,  whooping-cough, 
and  the  bronchitis  of  children,  to  expel  membranes  or  mucous 
products  from  the  air  passages ;  and  in  acute  dyspepsia  with 
biliousness  and  heat  of  skin. 

The  skin  is  stimulated  to  increased  secretion  by  Ipecacuanha, 
which  is  used  as  a  diaphoretic,  combined  with  Opium  (Dover's 
Powder),  in  colds,  sore  throat,  and  mild  rheumatic  attacks. 

4.  REMOTE  LOCAL  ACTION  AND  "U^ES. 

Emetine  is  excreted  by  the  various  mucous  membranes, 
including  those  of  the  bronchi,  the  stomach,  and  bowels,  and 
by  the  liver.  On  the  bronchi  it  produces  the  same  remote  as 
immediate  local  action,  namely,  stimulation  of  the  nerves, 
reflex  cough,  increased  secretion,  and,  in  large  doses,  even  in- 
flammation of  the  mucous  membrane  and  lungs.  Ipecacuanha 
is  thus  an  expectorant,  increasing  at  once  the  expulsive  acts, 
and  the  amount,  that  is  the  liquidity,  of  the  sputa.  It  is  the 
most  generally  used  of  all  this  class  of  measures,  being  given  in 
acute  and  chronic  bronchitis,  in  phthisis,  and  in  most  cases  of 
cough  when  the  phlegm  is  scanty  and  tough.  Its  special  ad- 
vantages are,  that,  if  taken  in  excess,  it  causes  sickness,  which 
is  often  beneficial  in  the  bronchitis  of  children ;  and  that  as  a 
diaphoretic  and  moderate  depressant  of  the  cii-culation,  i.e.  a 
sedative  expectorant,  it  controls  the  accompanying  fever. 

Acting  remotely  on  the  liver,  this  drug  is  a  direct  chola- 
gogue,  increasing  the  secretion  of  bile ;  and  has  long  been  a 
favourite  constituent  of  some  purgative  pills  and  aperient 
draughts  for  chronic  biliousness  and  gouty  dyspepsia. 

Catecliii. — Catechu.  An  extract  of  the  leaves 
and  young  shoots  of  Uncaria  Gambier.  Prepared  at 
Singapore  and  in  the  Eastern  Archipelago. 

Characters. — Cubes,  separate  or  agglutinated,  about  1  inch 
square ;  deep  reddish-brown  externally,  pale  cinnamon-brown 
internally ;  dry,  with  earthy  fracture  ;  microscopically  present- 
ing myriads  of  acicular  crystals.  No  odour  ;  taste  bitter,  as- 
tringent, then  sweetish.    Soluble  in  boiling  water. 

Composition. — Catechu  chiefly  contains  a  crystalline  bitter 
substance,  catechin  or  catechiiic  acid,  Cj^HjoOr,,  probably  itself 
inactive ;  and  catcchn-tannic  acid,  the  active  principle,  isomeric 
with  it,  and  into  which  it  is  rapidly  converted  by  boiling  or  by 
the  action  of  saliva,  with  the  development  of  a  red  colour. 
Both  acids  give  a  green  precipitate  with  persalts  of  iron. 
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Im'ompailhles :  The  alkalies,  metallic  salts,  and  gelatine.  Im- 
purity,  starch.    Dose,  10  to  30  gr. 

Freparations,  ' 

1.  Infusum  Catechu.— Catechu,  5^:  Cinnamon,  1;  Boiling 

Water,  149.    Dose,  1  to  2  fl.oz. 

2.  Pulvis  Catechu  Compositus.— Catechu,  4;  Kino,  2;  Rhatany, 

2  ;  Cinnamon,  1 ;  Nutmeg,  1.    Dose,  20  to  40  gr. 

3.  Tinctura  Catechu.— Catechu,   2|;    Cinnamon,    1;  Froof 

Spirit,  20.    Dose,  J  to  2  fl.dr. 

4.  Trochisci  Catechu.— 1  gr.  in  each.    Dose,  1  to  6. 


ACTION  AND  USES. 

Catechu  acts  like  Tannic  Acid,  and  is  used  for  the  same 
purposes.  It  is  a  favourite  astringent  application  to  sore 
throat  in  the  form  of  the  Lozenge,  and  the  Compound  Powder 
and  Tincture  are  very  commonly  prescribed  for  diarrhoea. 

Caflfeiiia.  —  Caffeine.  Theine.  Guaranine. 
CgHj(^N402,HoO.  An  alkaloid  usually  obtained  from 
the  dried  leaves  of  Camellia  Thea,  the  tea  plant,  or 
the  dried  seeds  of  Coffea  arabica,  the  coffee  plant, 
by  evaporating  aqueous  infusions  from  which*  astringent 
and  colouring  matters  have  been  removed. 

Characters  and  tests. — Colourless,  silky,  inodorous  needles. 
SoluhiUty  :  1  in  80  of  cold  water,  the  solution  faintly  hitter,  and 
neutral ;  more  readily  in  boiling  vrater,  and  in  sjDirit ;  very 
readily  in  chloroform  ;  sparingly  in  ether.  Treated  with  a 
crystal  of  KCIO3  and  HCl,  and  the  mixture  evaporated  to  dry- 
ness in  a  porcelain  dish,  a  reddish  residue  results,  which  becomes 
purple  when  moistened  with  NH4HO.  In  aqueous  solution, 
tannic  acid  gives  a  white  precipitate,  soluble  in  excess.  Tea 
contains  1  to  4  per  cent,  of  Caffeine,  with  tannin,  volatile  oil, 
etc. ;  Coffee,  0-2  to  0*8,  with  volatile  oil,  sugar,  tannin,  etc. ; 
IMate,  1*2  ;  Guarana,  5  per  cent.  It  is  closely  allied  to  theo- 
bromine, C7HgN402,  being,  in  fact,  methyl-theobromine,  C7H7 
(CH3)N402,  which  can  be  made  synthetically.  Incompatibles  : 
Tannic  acid,  iodide  of  potassium,  and  salts  of  mercury.  Dose, 
1  to  5  gr.  or  more. 

From  Caffe'ma  is  made  : 

Caffeinse  Citras.— Citrate  of  Caffeine.  CgHipN402,IT3C6ll50j,. 
A  weak  compound  of  Caffeine  and  Citric  Acid, 
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Made  by  disfiolving  Citric  Acid  and  Caffeine  in 
hot  water;  evaporating  to  dryness  ;  and  pulverising. 

Characters  and  tests: — A  white  inodorous  powder,  with  an 
acid  faintly  bitter  taste  ;  reaction  acid.  Soluble  in  a  mixture 
of  2  of  chloroform  and  1  of  spirit.  With  a  little  water  it  forms 
a  clear  syrupy  solution,  which  on  dilution  yields  a  white  pre- 
cipitate of  Caffeine,  redissolving  in  10  parts  of  water.  Ileac- 
tions  otherwise  as  of  Caffeine.    Dose,  2  to  10  gr. 


ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Coffee  stimulates  most  of  the  digestive  glands,  being  siala- 
gogue,  stomachic  and  slightly  laxative.  So  far  it  is  dieteti- 
cally  wholesome. 

2.  ACTION  IN  THE  BLOOD,  AND  SPECIFIC  ACTION  AND  USES. 

Caffeine  is  absorbed  into  the  circulation  unchanged;  and 
acts  chiefly  upon  the  central  nervous  system.  The  cereiDrum 
is  first  stimulated  ;  whence  the  clearness  of  intellect,  the  re- 
moval of  languor,  and  the  sleeplessness,  familiar  after  a  cup  of 
strong  tea  or  coffee.  Larger  doses  cause  a  species  of  narcotism ; 
but  there  ai*e  great  differences  in  this  and  in  other  respects  ac- 
cording to  the  individual  and  other  circumstances.  In  the  lower 
animals  the  spinal  centres  are  simultaneously  affected  to  such  a 
degree  that  tetanic  convulsions  may  occur,  not  unlike  those 
caused  by  Strychnine  ;  in  man  these  effects  on  the  lower  centres 
are  quite  subsidiary.  The  sensory  and  motor  pex'ipheral  nerves 
are  not  certainly  affected.  The  muscle  curve  is  altered  in 
character,  and  muscular  contraction  seems  more  easily 
executed.  Caffeine  first  strengthens  and  lengthens  the  car- 
diac systole,  whilst  diastole  is  shortened ;  and  finally  arrests  the 
heart  in  systole.  The  blood  pressure  first  rises  and  then  falls. 
Respiration  is  temporarily  increased,  then  depressed.  Meta- 
bolism is  but  little  influenced ;  the  temperature  is  raised.  In 
all  respects  habit  markedly  weakens  the  influence  of  Coft'ee. 

Coffee  or  Caffeine  may  be  used  as  a  nervine  stimulant  and 
restorative  in  ordinary  conditions  of  fatigue.  Megrim  is  fre- 
quently relieved  by  either.  It  is  given  with  benefit  in  cardiac 
disease,  especially  failure  of  compensation  with  dropsy ;  being 
more  rapid  and  less  irritant  than  Digitalis.  The  Citrate,  being 
a  weak  salt,  should  be  combined  mth  Salicylate  or  Benzoate 
of  Sodium,  forming  a  more  stable  compound.  Large  doses 
must  be  avoided. 


Valeriana^.  Rhizoma. 
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3.  REMOTE  LOCAL  ACTION  AND  USES. 

But  a  small  proportion  of  Caffeine  is  excreted  unchanged 
in  the  bile  and  urine.  In  passing  through  the  kidney,  it 
or  its  products  appear  to  stimulate  the  cells  ;  and  in  this  way, 
as  well  as  by  its  influence  on  the  heart  and  vessels,  it  acts  as  a 
diuretic.  The  Citrate  is  a  powerful  but  somewhat  uncertain 
remedy  in  dropsy,  whether  cardiac  or  hej)atic.  It  is  best  given 
after  or  with  a  stimulant  diuretic,  such  as  Digitalis;  for  a 
short  time  only ;  and  in  moderate  doses. 

VALEEIANACE^. 
ValerianaB  Rhizoma. — Yalerian  Rhizome. 
The  dried  rhizome  and  rootlets  of  Valeriana  officinalis. 
Collected  in  autumn  from  plants  growing  wild  or 
cultivated  in  Britain. 

Characters. — Short,  erect,  entire  or  sliced ;  yellowish-brown 
externally  ;  with  numerous  slender  brittle  shrivelled  rootlets  3 
or  4  inches  long,  of  the  same  colour ;  whitish  internally. 
Odour,  on  drying,  strong,  peculiar,  disagreeable ;  taste  un- 
pleasant, camphoraceous,  bitter.  Substances  resembling  Valerian  : 
Serpentary,  Arnica,  Yeratrum  Vii'ide,  known  by  odour. 

Composition. — The  active  principles  are  (1)  a  volatile  oil, 
and  (2)  valerianic  acid.  (1)  The  oil  consists  of  a  terpene, 
valerene  or  borneene,  C^oHig,  and  valerian  camphor,  C12H20O, 
ralerol.  (2)  Valerianic  acid,  HCgHgOo,  occurs  in  many  other 
plants,  and  in  cod-liver  oil ;  and  can  be  derived  from  amylic 
alcohol  (valeryl-aldehyde),  CgHjiHO,  by  oxydation.  {See  page 
160.)  It  is  a  colourless  oily  fluid,  with  a  powerful  odour  and 
acrid  burning  taste;  soluble  in  30  parts  of  water,  freely  in 
alcohol  and  ether.    JDose,  inpotvder,  10  to  30  gr. 

Frejmrations. 

A.  Of  Valeriance  Rhizoma : 

1.  Infusum  Valerianae.— 1  in  40.    Dose,  1  to  2  fl.oz. 

2.  Tinctura  Valerianse.— 1  in  8  of  Proof  Spirit.  Dose,  1  to  2  fl.dr. 

3.  Tinctura  Valerianae  Ammoniata.  —  1  in  8  of  Aromatic 

Spirit  of  Ammonia.    Dose,  J  to  1  fl.dr. 

B.  Containing  Valerianic  Acid: 

Sodii  Valerianas.— Valerianate  of  Sodium.  NaCgH^Oa. 

Source.— M^&Q  by  (1)  distilling  Amylic  Alcohol  with  solutions 
of  Sulphuric  Acid  and  Bichromate  of  Potassium;  (2) 
saturating  the  distillate  with  Liquor  Sodae ;  evaporating, 
fusing,  cooling,  and  breaking  into  pieces.  (1)  SCgHuHO 
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f  8H,S04-f  2K2Cr207  =  SHCgHgO,  +  2(K.S04,Cr,3SO,) 
+ 1 1H,0.    (2)  +  NallO  =  NaC;H,0,  +  H.O. 

Characters.— Dvy  white  masses  ;  not  alkaline;  soluble  in  water 
and  in  spirit.  Gives  out  odour  of  Valerian  on  addition 
of  Diluted  Sulphuric  Acid.  Impurities .—^\xli)h\xv\(:  acid 
or  free  soda.    I)ose^  1  to  0  gr. 

From  Sodii  Valerianas  is  made: 

Zinci  Valerianas.— Valerianate  of  Zinc.  Zn(C5Hj,02)2. 

Source.— Made  by  mixing  hot  solutions  of  Sulphate  of 
Zinc  and  Valeriauate  of  Sodium,  evaporating,  crys- 
tallising, and  washing.  ZnS04  4-  2(NaC,HaOo)  = 
Zn(C,HA).2+Na2S04. 

Characters. — Pearly  crystalline  scales,  with  a  feeble  odour 
of  valerianic  acid,  and  a  metallic  taste.  Solubility. — 
1  in  120  of  water,  1  in  60  of  spirit.  Incompatihles. — 
All  acids,  soluble  carbonates,  most  metallic  salts, 
vegetable  astringents.  Impurities. — Sulphate  and 
butjTate  of  zinc.    Dose,  1  to  3  gr. 


ACTION  AND  USES. 

Valerian  acts  essentiallj'-  like  other  substances  containing 
volatile  oils,  but  its  pungent  taste  and  peculiarly  disagreeable 
odour  increase  the  effect  on  the  central  nervous  system.  The 
stomach  and  intestines,  heart,  circulation,  and  brain  are  in- 
fluenced as  they  are  by  Cloves  {see  page  273),  and  the  oil  is 
excreted  in  the  urine,  breath,  and  sweat,  as  is  also  the  acid. 

Valerian  is  used  as  a  powerful  carminative,  circulatory 
stimulant,  and  antispasmodic,  in  hj^sterical  flatulence,  faint- 
ing, palpitation,  convulsions,  and  contractures.  It  is  now  but 
rarely  given  in  other  spasmodic  affections,  such  as  epilepsy. 

Valerianate  of  Zinc  was  introduced  to  combine  the  altera- 
tive action  of  the  metal  on  the  nervous  system  with  the  anti- 
spasmodic influence  of  the  plant,  and  has  been  given  in  hysteria 
and  epilepsy ;  but  Valerianic  Acid  does  not  appear  to  possess 
the  action  of  the  volatile  oil  just  described. 


COMPOSITE. 

Pyretliri  Radix. — Pellitory  Root.  The  dried 
root  of  Anacyclus  Pyrethrum.    From  the  Levant. 

Characters. — Unbranched  pieces,  2  to  4  inches  long,  ^  to  f 
inch  thick,  cylindrical,  with  a  thickish  brown  shrivelled  bark, 
studded  by  dark-coloured  receptacles  of  resin.    Fracture  close ; 
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fractured  surface  radiate.  Inodorous ;  when  chewed  it  causes  a 
burning  pricking  sensation  over  the  mouth  and  throat.  Sub- 
stance resembling  Fellitory :  Taraxacum,  which  is  darker  and  of 
different  taste. 

Composition. — P^Tcthrum  contains  one  or  more  volatile  oils, 
and  resins;  inulin,  CgHjoOg,  a  white  powder  occupying  the 
place  of  starch  in  the  roots  of  this  and  some  other  plants ;  and 
possibly  a  substance  allied  to  piperine  ;  see  Fiper  Nigrum. 

Preparation. 
Tinctura  Pyrethri. — 1  in  5. 


ACTION  AND  USES. 

Pellitory  causes  a  sharp  burning  sensation  in  the  mouth, 
followed  by  persistent  tingling  and  numbness,  and  a  profuse 
flow  of  saliva,  stimulating  as  it  does  the  local  nerves  and 
vessels,  and  afterwards  depressing  the  former.  It  is  used  chiefly 
as  a  sialagogue  in  dryness  of  the  throat ;  and  to  give  a  "  clean  " 
taste  to  flat  dentifrices,  such  as  chalk. 

Pyi^ethiTim  Roseum.  {Fot  official.) — The  pow- 
der of  the  flower-heads.    Used  as  insect  powder. 

Santoiiica. — Santonica.  The  dried  unexpanded 
flower-heads  or  capitula  of  Artemisia  maritiraa,  var. 
Stechmanniana  (Artemisia  pauciflora).    From  Russia. 

Characters. — About  inch  long,  oblong- ovoid,  obtuse, 
pale  greenish-brown,  nearly  smooth ;  resembling  seeds,  but 
consisting  of  12  to  18  imbricated  involucral  scales,  with  a 
broad  thick  yellowish-green  midrib,  enclosing  3  to  5  tubular 
florets.  ^  Odour,  when  rubbed,  strong,  peculiar,  camphoraceous ; 
taste  bitter,  camphoraceous. 

Composition. — Santonica  contains  santonin^  and  a  compound 
volatile  oil,  allied  to  camphor  in  its  action.    Dose,  10  to  60  gr. 

From  Santonica  is  made : 

Santoninum.— Santonin.  CiglligO,^.  A  neutral  crystalline  prin- 
ciple obtained  from  Santonica. 
Sotcrce. —Mside  by  (1)  boiling  Santonica  with  Lime  in 
\yater,  and  straining;  (2)  acidulating  the  hot  concentrated 
fluid  portion  with  Hydrochloric  Acid,  to  precipitate  the  Santo- 
nin ;  (3)  washing  this  with  Ammonia  and  Water,  and  drying ; 
and  (4)  digesting  it  with  boiling  Spirit  and  Charcoal,  filtering, 
and  crystallisLQg. 

U— 8 
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Characters. — Brilliant  white,  four- sided  flat  prisms,  becom- 
ing yellow  by  exposure  to  light ;  odourless  ;  tasteless  or  feebly 
bitter.  Scarcely  soluble  in  cold  water,  freely  in  chloroform  or 
in  boiling  spirit ;  insoluble  in  diluted  mineral  acids.  Added 
to  a  warm  alcoholic  solution  of  potash  it  yields  a  violet-red. 
Santonin  forms  Santonates  with  alkalies,  from  which  HCl 
liberates  Santonic  Acid,  readilj'-  reconverted  into  Santonin. 

Dose. — 1  to  4  gr.  for  a  child ;  2  to  6  gr.  for  an  adult. 

Preparation. 

Trochisci  Santonini. — 1  gr.  in  each.   Lose,  1  to  6. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Santonin  acts  as  a  poison  on  the  Ascaris  lumbricoides  or 
round  worm,  which  infests  the  intestine  ;  decidedly  less  on  the 
Oxyuris  vermicularis  or  thread- worm.  It  is  used  as  an  anthel- 
mintic against  the  former  parasite,  combined  with  a  purgative 
vermifuge,  such  as  Pulvis  Scammonii  Compositus,  or  followed 
in  a  few  hours  by  a  laxative,  such  as  Castor  Oil. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  AND  REMOTE  LOCAL  ACTION. 

Santonin  is  absorbed  into  the  blood  as  sodium  santonate  ; 
enters  the  tissues  ;  and  produces  peculiar  disturbances  of  vision, 
of  the  brain  and  spinal  cord.  Objects  appear  first  blue  and  then 
yellow  (chromatopsia)  ;  and  finally  colour  vision  is  almost  lost. 
Consciousness  is  disturbed,  with  a  kind  of  intoxication, 
aphasia,  tremors,  and  convulsions  after  large  doses.  Respira- 
tion is  enfeebled,  and  the  pulse  reduced  in  frequency.  These 
ejffects  must  be  carefully  avoided.  Santonin  is  excreted  by  the 
kidneys  as  an  obscure  product  of  its  oxydation  in  the  system, 
which  colours  the  (acid)  urine  gi'eenish-yellow  (alkaline  urine 
red  or  purple),  and  causes  some  diuresis;  also  by  the  bowel. 
It  has  been  used  as  an  emmenagogue  with  various  success. 

Aiitliemidis  Flores.  —  Chamomile  Flowers. 
The  dried  single  and  double  flower-lieads  or  capitula 
of  Anthemis  nobilis.    From  cultivated  plants. 

Characters. — Single  flowers  have  yellow  tubular  florets  in 
the  centre,  surrounded  by  white  and  ligulate  florets ;  in  the 
double  flowers  all  or  nearly  aU  the  florets  are  white  and  ligulate ; 
in  both  kinds  the  receptacle  is  solid,  conical,  densely  covered 
with  chaffy  scales.  Both  varieties,  cspcciall}-  the  single,  have 
a  strong  aromatic  odour,  and  very  bitter  taste. 


Taraxaci  Radix, 


Co;wjyo6'ij5iow.— Chamomile  Flowers  contain  0'2  per  cent,  of 
the  official  volatile  oil,  and  a  bitter  extractive. 

Freparations. 

1.  Extractiun  Anthemidis.  — A  concentrated  decoction,  with  the 

addition  of  Oleum  Anthemidis.    Dose,  2  to  10  gr. 

2.  Infusum  Anthemidis.— 1  in  20.    iJose,  1  to  3  fl.oz.  as  a  sto- 

machic; 5  to  10  fl.oz.  as  an  emetic. 

From  Anthemidis  Flores  is  made  : 

Oleum  Anthemidis.— The  oil  distilled  in  Britain  from  the 
Flowers. 

Characters.— Pale  blue  or  greenish-blue,  becoming  yellow- 
ish-brown ;  of  characteristic  odour  and  taste.  It  is  composed 
of  a  terpene,  C-^qHliq,  and  an  oxydised  portion,  CioHigOa,  which 
yields  angelic  acid,  HCgH^O^.    Dose,  1  to  4  min. 


ACTION  AND  USES. 

Externally. — Warm  infusions  or  decoctions  of  Chamomile, 
or  the  Flowers  in  bags  soaked  in  hot  water,  possess  the  general 
properties  of  fomentations  and  poultices,  the  warm  water  being 
apparently  the  active  constituent.  They  are  much  used  as  a 
domestic  application  to  painful  parts. 

Liternally. — Chamomile  belongs  to  the  class  of  aromatic 
bitter  stomachics.  The  warm  Infusion,  freely  drunk,  is  a  mild 
simple  emetic,  which  may  be  used  in  biliousness,  ague,  etc. 
TTie  Oil  or  the  Extract  is  usefully  combined  with  purgative 
pills  as  a  stomachic  and  carminative. 

Taraxaci  Radix.  —  Dandelion  Root.  The 
fresh  and  dried  roots  of  Taraxacum  officinale.  Col- 
lected in  the  autumn  from  indigenous  pl-ants. 

Characters. — ^Fresh  root  a  foot  or  more  long,  J  an  inch  or 
more  in  diameter ;  smooth,  yellowish-brown  externally,  whitish 
within.  Fracture  short ;  juice  milky  ;  the  surface  presenting 
faint  concentric  rings.  Dried  root  shrivelled,  deeply  furrowed, 
dark  brown  or  blackish  ;  fracture  short ;  exposed  surface  show- 
ing a  yellow  porous  woody  axis,  and  a  thick  whitish  bark  with 
irregular  concentric  rings.  Inodorous  ;  taste  bitter.  Suhstance 
resembling  Taraxacum  :  Pellitory,  pungent  when  chewed. 

Composition. — Taraxacum  Root  contains  an  amorphous 
neutral  principle  faraxacin  ;  potassium  and  calcium  salts  ;  sugar  ; 
and  resinoid  bodies,  which  give  the  milky  appearance  to  the 
juice.  The  relative  richness  of  the  constituents  varies  with  the 
season  and  situation. 
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Preparations. 

1.  Decoctum  Taraxaci. — 1  of  <^ri^(i!  Root  m'20.  Dos^,  2  to  4  fl.oz. 

2.  Extractum  Taraxaci. — A  fresh  extract.    100  of  fresh  root 

in  8.    Bose,  5  to  30  gr, 

3.  Succus  Taraxaci. — Fresh  juice,  3 ;  Spii^it,  1.  Dose,  1  to  2  fl.dr. 

4.  Extractum  Taraxaci  Liquidum. — 1,  dried,  in  1.    Bose,  ^  to 

2fl.dr. 


ACTION  AND  USES. 

Taraxacum  combines  the  properties  of  its  two  principal 
constituents,  the  bitter  taraxacin  and  the  alkaline  salts,  i.e.  it  is 
at  once  a  simple  bitter  and  a  mild  laxative.  It  is  therefore  in- 
dicated, and  was  formerly  extensively  given,  in  atonic  dys- 
pepsia attended  by  habitual  constipation  ;  and  its  preparations 
may  be  added  to  stomachic  mixtures  and  laxative  pills.  Until 
recently  Taraxacum  was  believed  to  be  a  cholagogue  ;  but  this 
effect,  if  it  exist  at  all,  appears  to  be  indirect  only. 

Lactuca. — Lettuce.  The  flowering  herb  of  Lac- 
tiica  virosa,  a  native  of  Britain. 

Composition. — Extract  of  Lettuce  contains  a  crystalline 
bitter  principle,  lactucin,  C22H13O7,  and  lactucic  acid,  of  uncer- 
tain composition. 

Preparation. 

Extractum  Lactucae. — A  green  extract.  100  in4.  Bose,  5  to  10  gr. 


ACTION  AND  USES. 

Lactucin  is  slightly  hypnotic.  The  Extract  may  cause 
some  confusion  of  mind,  headache,  and  diaphoresis  ;  and  acting 
as  a  mild  sedative  and  carminative  it  makes  an  excellent  pill 
basis  for  some  purgatives,  such  as  Calomel. 

Ai™cse  Rhizoma.  —  Arnica  Rhizome.  The 
dried  rhizome  and  rootlets  of  Arnica  montana.  Col- 
lected in  the  mountains  of  middle  and  southern  Europe. 

(7/i«rac^^?'S.— Cylindrical,  dark  bro^^^l,  1  to  2  inches  or 
more  long ;  i  to  ^  inch  in  diameter ;  contorted,  rough  from 
scars  and  remains  of  fallen  leaves ;  giving  off  numerous,  dark 
brown,  filiform,  wiry  rootlets.  Odour  peculiar,  aromatic ;  taste 
acrid,  bitterish.  Stcbstances  resembling  Arnica  :  Valerian,  known 
by  odour  ;  Serpentary,  by  odour ;  Veratrum  Viride,  by  thicker 
rootlets. 


Lobelia. 


Composition.— Arnica,  contains  a  smaU  quantity  of  volatile 
oil,  of  complex  composition,  and  said  to  yield  trimethylamin  ; 
tannic  acid;  and  an  active  resinous. giucoside,  arnicin,  C2oH3y04. 

Freparation. 

Tinctura  Amicae.-  1  in  20.    Dose,  1  to  2  fl.dr. 


ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

UxternaUi/.—Ai'mca,  applied  to  tlie  skin,  sometimes  causes 
hypertemia,  eczema,  and  even  spreading  erysipelas.  It  would, 
therefore,  appear  to  increase  the  activity  of  the  circulation  in 
the  skin ;  and  the  Tincture  in  water  is  a  popular  application  to 
bruises,  preventing  swelling,  and  hastening  the  absorption  of 
effused  blood.    It  must  be  used  with  caution. 

Internalhj. — Arnica  is  a  stimulant  to  the  alimentaiy  canal, 
like  volatile  oils  in  general ;  in  over-doses  a  powerful  irritant, 
causLQg  vomiting,  pain,  and  purging,  with  consequent  constitu- 
tional effects.  Probably  by  reflex  action  from  the  stomach 
(see  Canjophi/llwn,  page  273),  it  stimulates  the  heart  and  circula- 
tion, the  brain  and  spinal  cord,  in  moderate  doses  ;  the  pulse 
being  strengthened,  and  symptoms  of  nervous  debility  removed. 
Arnica  has,  therefore,  been  used  with  success  in  low  forms  of 
fever,  delirium  tremens,  and  mental  disorder. 

2.  ACTION  IN  THE  BLOOD,  AND  SPECIPIC  ACTION  AND  USES. 

The  active  principles  of  Arnica  enter  the  blood  and  thence 
the  tissues,  where  its  effects  somewhat  resemble,  those  of  Tur- 
pentine. If  the  dose  be  considerable,  the  reflex  stimulant  effect 
from  the  stomach  is  overcome  by  its  depressing  action  on  the 
circulation  and  nerve  centres ;  headache,  unconsciousness,  and 
convulsions  being  induced,  and  the  body  temperature  lowered. 
Arnica  has  thus  been  employed  as  an  antipyretic,  especially  in 
acute  rheumatism,  but  cannot  be  said  to  be  used  now. 

3.  REMOTE  LOCAL  ACTION  AND  USES. 

Like  its  allies.  Arnica  is  a  remote  stimulant  of  the  kidneys 
and  skin,  and  has  been  given  in  some  cutaneous  diseases  such 
as  eczema,  and  in  chronic  rheumatism. 

LOBELIACEiE. 
LobcMa. — Lobelia.  The  dried  flowering  herb  of 
Lobelia  inflata.    Imported  from  North  America. 

Characters. — In  compressed  oblong  rectangular  packages, 
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I  to  1  lb.  in  weight,  in  sealed  and  labelled  papers.  Separate 
pieces  of  varying  lengths,  yellowish-green,  angular  ;  bearing 
hairy,  oval,  toothed  leaves,  some  flowers,  and  fruits.  Odour  irri- 
tating.   Taste  at  first  mild  ;  after  chewing,  burning  and  acrid. 

Composiiion. — Lobelia  contains  lobeline,  an  oily,  liquid, 
volatile  alkaloid,  with  a  pungent  taste,  and  an  odour  like 
tobacco.  Lohelic  acid  is  united  with  the  lobeline.  Incompa- 
tibles  :  The  caustic  alkalies,  which  decompose  lobeline. 

Preparations. 

1.  Tinctura  Lobeliae. — 1  in  8  of  Proo/ Spirit.  i)o.9^,  10to30  min. 

2.  Tinctura  Lobelise  .ZEtherea. — 1  in  8  of  Spirit  of  Ether. 

Dose^  10  to  30  min. 

ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Lobelia  is  a  gastro-intestinal  stimulant ;  in  large  doses  an 
irritant,  causing  vomiting,  pain,  purging,  and  the  ordinary 
symptoms  of  depression.  It  is  not  to  be  used  as  an  emetic,  but 
is  sometimes  useful  in  obstinate  constipation. 

2.,  ACTION  IN  THE  BLOOD,  AND  SPECIFIC  ACTION  AND  USES. 

The  active  principles  of  Lobelia  appear  to  enter  the  blood 
and  tissues,  where  severe  specific  effects  are  produced  by  free 
doses,  including  general  dex^ression,  muscular  tremors  and 
weakness,  giddiness,  headache,  failure  of  the  heart  and  breath- 
ing, and  cold  perspirations :  a  condition  resembling  collapse. 
The  exact  mode  of  action  of  the  drug  is  not  known.  It  appears 
to  depress  the  convolutions  secondarily  only ;  to  lower  the 
activity  of  the  motor  centres  in  the  cord,  and  cause  muscular 
relaxation ;  to  depress  the  respiratory  centre,  and  relax  the 
bronchial  muscles ;  and  to  diminish  the  force  of  the  heart  and 
the  tension  of  the  vessels,  after  brief  increase  of  the  latter. 
Lobelia  kills  through  the  respiratory  centre,  like  its  ally 
Tobacco,  and  not  through  the  heart. 

Lobelia  is  a  favourite  remedy  with  some  practitioners  for 
the  paroxysm  of  asthma,  for  which  it  should  be  given  at  the 
commencement  in  doses  of  1  drachm  of  the  Tincture,  repeated 
every  fifteen  minutes  till  nausea  is  produced.  In  10  min.  dosos, 
it  is  a  useful  addition  to  expectorant  mixtures  for  bronchitis 
with  spasm  and  very  scanty  tough  sputum. 

3.  REMOTE  LOCAL  ACTION  AND  USES. 

Lobeline  is  probably  excreted  by  the  kidneys  and  skin,  and 
acts  as  a  diuretic  and  diaphoretic.  Except  indirectly,  these 
effects  are  not  taken  advantage  of  in  medicine. 


GuTTA  Perch  A. 


ERICACE^, 

Fvfe  ITrsi  Folia.— Bearberry  Leaves.  The 
dried  leaves  of  Arctostaphylos  Uva-ursi.  Indigenous. 

Characters. — Very  shortly  stalked  ;  obovate  or  spathulate ; 
conaceous ;  J  to  f  inch  long ;  smooth  and  shining  ahove,^  paler 
and  minutely  reticulated  beneath;  margins  entire,  slightly 
revolute.  Odour  tea-like  when  powdered  ;  taste  very  astringent. 
Substances  resembling  Tlvce  Tlrsi  Folia:  Senna  and  Buchu,  q.v. 

Composition, — IJva  Ursi  contains  a  bitter  crystalline  gluco- 
side,  arbutin,  Ci2Hig07,  soluble  in  water,  yielding  glucose  and 
a  mixture  of  hydrochinon  {see  page  192)  and  methyl-hydro- 
chinon ;  a  second  glucoside,  ericolin,  C34H5g02i ;  33  per  cent,  of 
tannic  and  ffalUc  acids;  and  a  crystalline  neutral  body,  zirson, 
Incompatibles. — Iron,  lead,  and  silver  salts,  alkaloids,  gelatine. 

Treparation. 

Infusum  Uvse  Ursi. — 1  in  20.   Dose,  1  to  2  fl.oz. 


ACTION  AND  USES. 

Uva  Ursi  possesses  much  the  same  action  as  Pareira  and 
Buchu,  but  it  is  more  astringent  in  virtue  of  the  tannic  and 
gallic  acids  which  it  contains.  The  arbutin  appears  in  the 
urine  partly  as  hydrochinon-sulphuric  acid.  [See  pages  191, 
192.)  Uva  Ursi  is  used  as  a  remote  astringent,  stimulant, 
diuretic,  and  disinfectant,  in  diseases  of  the  urino-genital 
tract,  such  as  chronic  catarrh  of  the  pelvis  of  the  kidney, 
bladder,  and  urethra. 

SAPOTACEiE. 

Oiitta  Percha.— GuTTA  Percha.  The  concrete 
juice  of  Dichopsis  Gutta,  and  of  several  other  trees  of 
the  same  natural  order. 

Characters. — Light-brown  pieces,  tough,  flexible,  plastic 
above  120°  Pahr.  Insoluble  in  water,  alcohol,  alkaline  solu- 
tions, or  dilute  acids ;  almost  entirely  soluble  in  chloroform ; 
entirely  so  in  oil  of  turpentine,  carbon  disulphide,  or  benzol. 

Composition.  —  Gutta  Percha  consists  of  hydrocarbons, 
usually  slightly  oxydised. 

Preparation. 

Liquor  Gutta  Percha.— 1  dissolved  in  8  of  Chloroform;  mixed 
with  1  of  Carbonate  of  Lead ;  agitated ;  and  decanted, 
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USES. 

Gutta  Perdia  is  employed  for  wu>Vmjg  siirgical  instrumouU 
and  apparatus.   Tlie  Solution  is  used  in  Clurta  Sinapis. 

STYKACACKE. 

Boiizoiuiim.— Benzoin.  A  balstiiuio  ivsiii  ob- 
tained bv  incisions  in  the  bark  of  Stvrax  Benzoin, 
and  otlier  s}.Hxnes  of  Styn^x.  Imported  from  Siam 
and  Sumatra. 

Chi»-ti<ri/-r$. — Mas^^5  of  tojvrs  loosely  agglatiiiated,  or  closely 
compacted  by  a  bivwni  tnmsluoent  substance.  Tears  in  some 
specimens  large  and  milk-white,  tlie  masses  being  almond-Uke  ; 
in  others  the  white  substance  is  very  sm:dl,  and  the  broken 
masses  resemble  reddish-br^own  grt^nite.  F  •     •     -  •  v  '  -•■ 

but  softens  readily  by  warmth.    Taste  very  ^ 

able,  balsamic,    Soluble  in  spirit  and  in  solution  of  po: 
Gives  off  when  heated  fumes  of  BenEoio  Acid. 

SHist4gMc^  r$stmUiMjf  JimatiM :  Gum-r^sios  and  resins ;  dis- 
tingmshed  hj  odour  and  taste. 

Ckmp^sUkm, — ^Benaoia  contaii^  12  to  15  per  cent,  of  the 
official  itttaoic  «CMf/  a  trace  of  cifttrnmU  tuuty  C^H^Oa;  two 
rtsiMs;  and  a  volmtU*  oik 

Jhrfpmrmfimt. 

1.  Adeps  Benxoattis. — 1  to  50  of  Prepared  L:ml. 

2.  Tinctura  Bensoini  Composita.— "  iViar's  Ralsam.**  Begaoin, 

8 :  l^paied  Storax.  6 ;  Rslsam  of  Tolu,  2  :  Socotrine 
Aloes,  abont  1| :  Spirit,  SO.   IhXy  ^  to  1  fl.dr. 

3.  Ungnentam  Cetaoei. — 1  in  55. 

Jh'vm  JRrHsoittmm  is  wmde: 

Acidimi  £en«)icum. — ^Benzoic  Acid.  HCrH^O,,.  gTwirw.— IV- 
pareil  from  BeiiKoin  by  sublimation.  Ckmracifrs. — Light 
feathery  cryshds,  ne^trly  colourless,  with  aTv'»r.  " 

&/w*i7«>y.— 1  in  400  of  cold  w-ater,  1  in  1-  _ 

water,  1  in  4  of  s^urit ;  soluble  in  solution  of  alkalies 
and  liiooe.  Phosphate  of  sodium  or  borax  aids  its  solu- 
bility in  water  ^1  of  Kiiras  and  1  of  •  <  '  ' '  '  H) 
of  water).  Sublimed  by  heat.  S«. ..  ^ 
deposit  the  acid  on  advlition  of  H^SO^.  Ul  to  15  gr. 

«,  Trochisci  Acidi  Bkxxoici. — ^  gr.  in  e«ch.   iXw,  1  to  5. 
b.  TiNCTTRA  Camfhok-x  Co.mix\5^a. — 2  gr.  to  1  fl.oi.  See 
Opiitm, 
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c.  TiNcruKA  Orii  Ammoniata.— 9  gr.  to  1  fl.oz.  Boo  Opium. 

From  Acidnni  lienzoiciun  is  made  : 
Ammonii  Benzoas.— NH/.VI f./)..  >Souree.—Miid(i  by  diHHolving 
Benzoic  Acid  in  Bolution  of  Ammonia  and  Wator ; 
cvai)oratinf(  (kofjpinf^  Ammonia  in  oxcohh)  ;  and  cryHbiUis- 
in^^.  (,'harfictc'ffi.--(U)\<>ui-]cm  kminar  crystalH,  with  tho 
fragrant  odour  of  Benzoic  Acid.  tSolubility. — 1  in  6  of 
water;  1  in  18  of  Hpirit.  Hublimos  without  roHidue. 
IncmnpatiblcH.  — PerHaltH  of  iron,  liquor  potassa.',  and  acida. 
Dose,  10  to  20  gr. 

ACTION  AND  USES, 
1.  IMMEDIATE  iOCAL  ACTION  AND  U8E8. 

Externally. — Benzoin  and  its  preparations  arc  antiseptic 
and  disinfectant,  and  at  tho  same  time  Hlightly  stimulant  to 
the  vesselH.  Tho  Compound  'J'incturo,  Friar'H  lialsam,"  has 
long  been  used  as  an  application  to  ulcors  and  foul  wounds, 
and  also  to  promote  the  healing  of  freshly  incised  wounds. 

iHternallij. — Benzoin  and  its  Acid  cause  sneezing  and 
coughing  wh(.n  inhaled  or  applied  in  the  solid  fomi  to  the 
nose ;  much  diluted  with  watery  vapour,  they  are  mild  stimu- 
lants. Tho  Compound  Tincture  is  thus  a  useful  suljstance  for 
inhalation  or  spray  in  many  laryngeal  diseases ;  and  Benzoic 
Acid  has  been  applied  direct  to  the  affected  suiiace  in  diph- 
theria, where  it  acts  also  as  a  disinfectant. 

Taken  by  tho  mouth.  Benzoic  Acid  causes  slight  heat  and 
irritation  in  the  region  of  the  stomach  ;  the  Ammonium  salt  is 
much  less  irritant,  and  can  be  given  in  larger  doses. 

2.  ACTION  IN  THE  liLOOD,  AND  LSES. 

Benzoin  and  Benzoic  Acid  enter  the  blood  in  tho  form  of 
bcnzoate  of  sodium,  and  here,  as  well  as  in  the  kidneys,  tho 
acid  is  partly  converted  into  hippuric  acid  by  combination 
vv-ith  a  molecule  of  glycocoll,  thus :  C7ll(;02  +  ^2^5^' ^-^2  (&ly- 
cocoU)  =  C9H9NO3  (hippuric  acid)  +  HgO.  Tho  exact  source 
of  the  glycocoll  is  still  obscure.  It  is  not  derived  from  the 
nrea  or  uric  acid,  as  was  once  suggested. 

3.  SPECIFIC  ACTION  AND  USES. 

Benzoic  Acid  and  its  salts  act  upon  nutrition  very  much 
ike  the  Salicylates,  as  far  as  they  have  been  investigated ;  that 
is,  they  are  antipjrretic,  whilst  they  are  said  to  increase  meta- 
boliem.  They  have  been  used  to  lower  the  temperature  in 
fever,  but  are  uncertain,  and  their  effects  frequently  unpleasant. 
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USES. 

Gutta  Perclia  is  employed  for  making  surgical  instruments 
and  apparatus.    TKe  Solution  is  used  in  Charta  Sinapis. 

STYEACACE^. 

Benzoiniim.— Benzoin.  A  balsamie  resin  ob- 
tained by  incisions  in  the  bark  of  Styrax  Benzoin, 
and  other  species  of  Styrax.  Imported  from  Siam 
and  Sumatra. 

Characters. — Masses  of  tears  loosely  agglutinated,  or  closely 
compacted  by  a  brown  translucent  substance.  Tears  in  some 
specimens  large  and  milk-white,  the  masses  being  almond-hke  ; 
in  others  the  white  substance  is  very  small,  and  the  broken 
masses  resemble  reddish-brown  granite.  Bonzoin  is  very  brittle, 
but  softens  readily  by  warmth.  Taste  very  little ;  odour,  agree- 
able, balsamic.  Soluble  in  spirit  and  in  solution  of  potash. 
Gives  off  when  heated  fumes  of  Benzoic  Acid. 

Substances  resembling  Benzoin :  Gum-resins  and  resins ;  dis- 
tinguished by  odour  and  taste. 

Composition. — Benzoin  contains  12  to  15  per  cent,  of  the 
ofiGcial  benzoic  acid;  a  trace  of  cinnamic  acid,  C9H9O2;  two 
resins  ;  and  a  volatile  oil. 

Preparations. 

1.  Adeps  Benzoatus. — 1  to  50  of  Prepared  Lard. 

2.  Tinctura  Benzoini  Composita. — "  Friar's  Balsam."  Benzoin, 

8 ;  Prepared  Storax,  6 ;  Balsam  of  Tolu,  2 ;  Socotrine 
Aloes,  about  1| ;  Spirit,  80.    Dose,  ^  to  1  fl.dr. 

3.  Unguentum  Cetacei. — 1  in  55. 

From  Bcnzoinum  is  made : 

Acidum  Benzoicum. — Benzoic  Acid.  HC7H5O0.  Source. — Pre- 
pared from  Benzoin  by  sublimation.  Characters. — Light 
feathery  crystals,  nearly  colourless,  with  aromatic  odour. 
Solubility. — 1  in  400  of  cold  water,  1  in  12  of  boiling 
water,  1  in  4  of  spirit ;  soluble  in  solution  of  alkalies 
and  lime.  Phosphate  of  sodium  or  borax  aids  its  solu- 
bility in  water  (1  of  borax  and  I  of  acid  soluble  in  100 
of  water).  Sublimed  by  heat.  Solutions  of  Benzoates 
deposit  the  acid  on  addition  of  H2SO4.  Dose,  10  to  15  gr. 

Preparations. 

a.  Trochisci  Acidi  Benzoici. — |  gr.  in  each.    Dose,  1  to  5. 

b.  Tinctura  Camphors  Composita, — 2  gr.  to  1  fl.oz.  See 

Opium, 


Benzoinum, 


c.  TiNCTUKA  Opii  Ammoniata.— 9  gr.  to  1  fl.oz.  See  Opium. 

From  Acidum  Benzoiciim  is  made : 
Ammonii  Benzoas.— NH^C^HgO^.  Source.— Mside  by  dissolving 
Benzoic  Acid  in  Solution  of  Ammonia  and  Water; 
evaporating  (keeping  Ammonia  in  excess) ;  and  crystallis- 
ing. Characters— Colourless  laminar  crystals,  with  the 
fragrant  odour  of  Benzoic  Acid.  Solubility. — 1  in  5  of 
water;  1  in  18  of  spirit.  Sublimes  without  residue. 
Incmnpatihles.  — Persalts  of  iron,  liquor  potassse,  and  acids. 
Dose,  10  to  20  gr. 

ACTION  AND  USES. 
1.  IMMEDIATE  iOCAL  ACTION  AND  USES. 

Externally. — Benzoin  and  its  preparations  are  antiseptic 
and  disinfectant,  and  at  the  same  time  slightly  stimulant  to 
the  vessels.  The  Compound  Tincture,  "  Friar's  Balsam,"  has 
long  been  used  as  an  application  to  ulcers  and  foul  wounds, 
and  also  to  promote  the  healing  of  fi'eshly  incised  wounds. 

Internally. — Benzoin  and  its  Acid  cause  sneezing  and 
coughing  when  inhaled  or  applied  in  the  solid  form  to  the 
nose  j  much  diluted  with  watery  vapour,  they  are  mild  stimu- 
lants. The  Compound  Tincture  is  thus  a  useful  substance  for 
inhalation  or  spray  in  many  laryngeal  diseases ;  and  Benzoic 
Acid  has  been  applied  direct  to  the  affected  surface  in  diph- 
theria, where  it  acts  also  as  a  disinfectant. 

Taken  by  the  mouth.  Benzoic  Acid  causes  slight  heat  and 
irritation  in  the  region  of  the  stomach  ;  the  Ammonium  salt  is 
much  less  irritant,  and  can  be  given  in  larger  doses. 

2.  ACTION  IN  THE  BLOOD,  AND  USES. 

Benzoin  and  Benzoic  Acid  enter  the  blood  in  the  form  of 
benzoate  of  sodium,  and  here,  as  well  as  in  the  kidneys,  the 
acid  is  partly  converted  into  hippuric  acid  by  combination 
ynth.  a  molecule  of  glycocoll,  thus :  C7Hg02  +  C2H5NO2  (gly- 
cocoll)  =  C9H9NO3  (hippuric  acid)  4-  HgO.  The  exact  source 
of  the  glycocoll  is  still  obscure.  It  is  not  derived  from  the 
urea  or  uric  acid,  as  was  once  suggested. 

3.  SPECIFIC  ACTION  AND  USES. 

Benzoic  Acid  and  its  salts  act  upon  nutrition  very  much 
like  the  Salicylates,  as  far  as  they  have  been  investigated ;  that 
is,  thoy  are  antipjrretic,  whilst  they  are  said  to  increase  meta- 
bolism. They  have  been  used  to  lower  the  temperature  in 
fever,  but  are  uncertain,  and  their  effects  frequently  unpleasant. 
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4.  IIEMOTE  LOCAL  ACTION  AND  USES. 

Benzoic  Acid  is  excreted  by  the  kidneys,  partly  unchanged, 
partly  as  hippuric  acid,  and  occasionally  as  succinic  acid, 
increasing  the  flow  of  urine  ;  by  the  skin  and  salivary  glands, 
unchanged,  stimulating  their  secretions  ;  and  probably  by  the 
respiratory  organs,  decidedly  increasing  the  amount  of  expec- 
toration. These  remote  local  effects  are  turned  to  useful  ac- 
count. The  Acid  and  its  Ammonium  salt  are  extremely 
valuable  in  inflammation  of  the  bladder  with  alkalinity  of  the 
secretion  and  phosphatic  deposits,  by  acidulating  the  urine  and 
stimulating  and  disinfecting  the  mucous  surfaces.  As  an 
expectorant,  Benzoic  Acid,  chiefly  as  the  Compound  Tincture, 
or  contained  in  Tinctura  Camphoras  Composita,  Tinctura  Opii 
Ammoniata,  and  the  Balsams  of  Tolu  and  Peru,  is  very  useful 
in  chronic  bronchitis,  when  the  bronchial  products  are  abun- 
dant, thick,  possibly  foul,  the  mucous  membrane  chronically 
inflamed  and  weak,  and  reflex  activity  low. 

OLEACE^. 

Oleum  OlivsE.— Olive  Oil.  The  oil  expressed  in 
the  south  of  Europe  from  the  ripe  fruit  of  Olea  europsea. 

Characters. — Pale  yellow,  with  a  very  faint  agreeable  odour, 
and  a  bland  oleaginous  taste;  congeals  partially  at  36Tahr. 

Composition. — Olive  Oil  consists  of  72  per  cent,  of  a  fluid 
oil,  olein,  CgHgjSCiaHasOg,  and  28  per  cent,  of  a  solid  oil  or 
stearoptene,  palmitin,  C3H5,3Ci6H3i02.  These  are  compounds 
of  a  radical,  ghjceryl,  CsHg,  with  oleic  acid,  HC1SH33O0,  and 
palmitic  acid,  HO^^^^O^y  respectively.    Dose,  ^  to  1  fl.oz. 

Freparations. 

Many  Emplastra,  Linimenta,  Unguenta,  Enema  Magnesii  Sul- 
phatis,  and  Charta  Epispastica.  It  is  also  the  source  of 
Hard  and  Soft  Soaps  and  of  Glycerine. 

Sapo  Dlirus.— Hard  Soap.  Sodium  Oleate.  Made  with 
Olive  Oil  and  Soda.  C3H53C18H33O2  +  3NaH0  = 
3NaCi8H3302+C3H5(HO)3. 

Preparations. 

a.  Linimentum  Saponis.— 16,  with  Camphor,  8  ;  Oil  of  Rose- 

mary, 3  ;  Spirit,  128  ;  Water,  32.  _ 
Linimentum  Saponis  is  contained  in  Linimentum  Opii. 

b.  Pilula  Saponis  Composita.— Opium,  1 ;  Hard  Soap,  4 ;  Water; 

q.s.    Dose,  3  to  5  gr.    See  Opium. 
Sapo  Durus  is  also  used  in  the  preparation  of  many  other  pills. 
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Sapo  Mollis.    Soft  Soap.    Potassium.  Oleate.   Made  with 
Olive  Oil  and  Potash. 
Sapo  Mollis  is  contained  in  Linimcntum  Terebinthina?. 

[Sapo  Animalis,  Curd  Soap,  is  made  with  Animal  fat.  See 
page  408.]   

ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally  appHed,  Olive  Oil  renders  the  skin  smoother, 
softer,  and  more  flexible.  It  is  used  to  facilitate  friction  over 
enlarged  bones,  or  stiff  joints ;  and  in  the  form  of  liniments, 
to  bring  active  bodies,  such  as  Ammonia  and  Lime,  more 
thoroughly  into  contact  with  the  surface  in  a  mild  form.  It  is 
also  an  excellent  mechanical  application  to  burns  and  certain 
skin  diseases,  by  coating  the  suiiace  and  excluding  air,  and^  in 
the  treatment  of  the  effects  of  corrosive  acids  and  alkalies. 
Inunctions  with  Olive  Oil  to  which  ^ij  part  of  Carbolic  Acid 
has  been  added,  are  ordered  in  the  desquamative  stage  of  scarlet 
fever  as  a  disinfectant  measure,  but  are  of  doubtful  value.  Oil 
rubbed  into  the  skin  is  absorbed  by  the  lymphatics,  and  has  a 
distinctly  nutritive  effect,  of  which  use  may  be  made  in  wasted 
children  when  the  stomach  rejects  food. 

Internally,  Oils  may  be  similarly  given  in  corrosive  poison- 
ing. In  the  stomach  they  are  not  specially  changed ;  in  the 
intestines  they  are  partly  emulsified,  partly  saponified,  their 
glycerine  being  set  free,  and  their  fatty  acids  combining  with 
free  alkahes  to  form  soaps.  The  molecular  basis  of  the  chyle 
is  increased  by  this  emulsion  and  soapy  compound.  With 
many  persons  excess  of  Oil  causes  dyspepsia  and  loathing, 
especially  in  warm  weather  ;  with  most  subjects  some  relaxa- 
tion of  the  bowels  or  diarrhoea.  As  an  enema,  Olive  Oil  is 
laxative,  and  is  used  in  obstruction  of  the  bowels. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  ACTION  AND  USES,  AND 

REMOTE  LOCAL  ACTION. 

Olive  Oil  enters  the  blood  from  the  lacteals  or  lymphatics 
and  may  be  traced  in  it  if  given  in  excess.  Thence  it  reaches 
all  the  cells  of  the  body,  especially  those  of  the  connective 
tissues,  the  amount  varying  with  a  number  of  circumstances. 
Here  it  is  fully  oxydised  into  carbonic  acid  and  water,  and 
constitutes  a  food,  increasing  the  amount  of  fat  in  the  tissues, 
furnishing  force,  and  thus  saving  the  waste  of  nitrogenous 
tissue,  and  the  necessity  of  consuming  quantities  of  nitrogenous 
food,  but  unable  of  itself  to  support  life. 
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Oils  and  fats  are  used  in  many  forms  (Olive  and  other 
vegetable  oils,  Butter,  Cream,  Cod-liver  Oil,  etc.),  in  wasting 
diseases,  such  as  scrofula  and  phthisis,  as  is  fully  discussed 
under  Oleum  Morrhuce,  page  414.  Olive  Oil  is  rarely  used  in  this 
country,  but  may  be  taken  by  some  patients,  in  the  form  of  JSar- 
dine  Oil,  when  Cod-liver  Oil  is  rejected. 

Oils  are  excreted  as  carbonic  acid  and  water,  but  excess 
will  appear  unchanged  in  the  urine.  It  is  not  a  special  renal 
irritant  like  Linseed  Oil. 

Olycerimim. — Glycerine.  C3H5(H0)3.  A  sweet 
principle  obtained  by  reaction  of  fats  and  fixed  oils 
with  aqueous  fluids,  and  containing  a  small  percentage 
of  water. 

Characters. — A  clear  colom-less  fluid,  oily  to  the  touch; 
without  odour  ;  of  a  sweet  taste  ;  freely  soluble  in  water  and  in 
alcohol;  a  free  solvent  of  many  substances.  Sp.  gr.,  1-250.  It  is 
the  trihydroxyl  derivative,  or  alcohol,  of  a  hydrocarbon  radical 
glyceryl,  C3H5,  which,  in  combination  with  fatty  acids,  forms 
fixed  oils.  It  is  separated  in  the  hydrated  form  when  oils  are 
decomposed  by  alkaline  hydrates  (saponification),  or  by  water 
(hydrogen  hydrate)  at  high  temperatures.  Glycerine  is  thus  a 
by-product  in  making  soaps  and  lead  plaster.  {See  pages  314 
and  61.) 

Impurities :  Free  acid  or  alkali ;  various  salts  ;  formic  or 
butyric  acid ;  other  organic  matters.    Dose,  1  to  2  fl.dr. 

Preparations. 

1.  Glycerinum  Acidi  Carbolici. — 4  to  1. 

2.  Glycerinum  Acidi  Gallici.— 4  to  1,  gently  heated. 

3.  Glycerinum  Acidi  Tannici.— 4  to  1,  gently  heated. 

4.  Glycerinum  Aluminis. — 5  to  1,  gently  heated. 

6.  Glycerinum  Amyli. — 5  to  1,  with  3  of  Water ;  heated  until  a 
jelly  is  formed, 

6.  Glycerinum  Boracis.— 4  to  1,  with  2  of  Water,  heated. 

7.  Glycerinum  Plumbi  Subacetatis.— See  Plumbum,  page  62. 

8.  Glycerinum  Tragacanthse.— 4  to  1,  with  -f  Water. 

9.  LiNiMENTUM  PoTASsii  loDiDi  CUM  Sapone.    See  page  124. 
10.  Mel  Boracis.    See  page  146. 

ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Exteviially. — Glycerine  is  a  slightly  stimulant,  antiseptic, 
hygroscopic,  and  adhesive  substance,  which  forms  a  useful  ad- 
dition to  lotions  and  other  applications  for  the  skin,  where  a 
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desicccint  effect  is  not  undesirable.  For  the  same  reason  it  is 
unsuitable  when  the  skin  is  already  too  dry  and  brittle.  Its 
remarkable  powers  as  a  solvent,  and  mechanically,  also  render 
it  invaluable  in  lotions. 

Glvcerine  is  readily  absorbed  by  the  unbroken  skin,  and 
will  carry  in  with  it  alkaloids  or  other  active  substances,  such 
as  the  atropine  in  Extract  of  Belladonna. 

//i^6?;v^f7//y.— Glycerine  is  very  sweet,  and  imparts  a  smooth 
sweet  agreeable  taste  to  nauseous  or  astringent  mixtures, 
rendering  the  addition  of  sugar  unnecessary.  As  a  topical 
stimulant  and  demulcent,  it  is  an  excellent  vehicle  for  such 
applications  for  sore  throat  as  Tannic  Acid.  In  the  stomach  it 
produces  no  special  effect ;  but  is  a  laxative  when  freely  given. 

2.  ACTION  ON  THE  BLOOD. 

Glycerine  is  freely  absorbed  by  all  surfaces,  and  is  one  of 
the  normal  products  of  the  digestion  of  oils  and  fats  in  the 
intestines.  In  large  quantity  it  is  said  to  cause  the  solution  of 
the  red  corpuscles,  the  diffusion  of  the  haemoglobin  in  the 
plasma,  and  consequent  hsemoglobinuria. 

3.  SPECIFIC  ACTION  AND  USES. 

Glycerine  has  been  supposed  to  be  nutritive,  and  may 
contribute  to  the  formation  of  adipose  tissue,  as  a  portion  of  the 
fats  and  oils  of  food  must  be  decomposed  in  digestion,  and  the 
glyceryd  again  united  with  the  fatty  acid  in  the  process  of  nutri- 
tion. The  results  obtained  from  the  administration  of  Glycerine 
instead  of  oils  in  phthisis  have  been  very  divergent,  and  on  the 
whole  not  encouraging.  The  same  may  be  said  of  its  use  in 
diabetes. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Glycerine  is  decomposed  in  the  system,  and  passes  out  as 
propionic,  formic,  and  other  acids.  The  urine  of  persons 
taking  Glycerine  contains  a  reducing  body  which  gives  the 
copper  and  fermentation  tests  for  sugar,  but  is  not  sugar. 

Acidum  Oleicum. — Oleic  Acid.  HCigHggOg. 
A  fluid  fatty  acid,  usually  not  quite  pure; 

Source. — Made  in  the  saponification  of  olein,  or  by  the 
action  of  superheated  steam  on  fats,  with  subsequent  separation 
from  solid  fats  by  pressure.  {See  page  314.) 

Characters.  —  A   straw-coloured  liquid,  nearly  odourless 
and  tasteless ;  and  with  only  a  very  faint  acid  reaction.  Ex- 
osed  to  air  it  becomes  brown  and  acid.   Sp.  gr.  0-860  to  0-890. 
t  becomes  semisolid  at  40«  Fahr.     Sohibility  :  Insoluble  in 
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water,  readily  soluble  in  alcohol,  chloroform,  and  e'.her.  Im- 
purities :  Stearic  and  palmitic  acids,  giving,  with  acetate  of 
lead,  a  precipitate  insoluble  in  ether. 

Treparations. 
1-  Oleatum  Hydrargjrri.— 9  to  1.    *S'e5  page  95. 
2.  Oleatum  Zinci.— 9  to  1.    8ee  page  70. 

From  Zinci  Oleatum  is  prepared : 
Unguentum  Zinci  Oleati.    ^ee  page  70. 


ACTION  AND  USES. 

Oleic  Acid  penetrates  the  skin  more  readily  and  thoroughly 
than  fixed  oils  or  fats,  entering  the  cutaneous  tissues  not 
through  the  vessels,  but  through  the  natural  openings,  by  which  it 
reaches  the  follicles.  It  is  therefore  employed  as  a  solvent  and 
vehicle  of  active  remedies  for  application  to  the  skin,  in  the 
form  of  Oleates,  a  number  of  which  are  now  employed  as  well 
as  the  two  that  are  ofl&cial. 

Manna. — Manna.  A  concrete  saccharine  exuda- 
tion obtained  by  making  transverse  incisions  in  the 
stems  of  cultivated  trees  of  Fraxinus  Ornus.  From 
Calabria  and  Sicily. 

Characters. — In  stalactiform  pieces,  1  to  6  inches  long,  and 
1  or  2  inches  wide ;  uneven,  porous,  crystalline,  friable, 
Qurved  on  one  side  ;  yellowish-brown ;  odour  faint,  like  honey ; 
taste  sweetish,  acrid  and  bitter.    Solubility,  1  in  6  of  water. 

Composition. — Manna  consists  principally  of  70  per  cent, 
of  a  peculiar  sugar,  mannite,  CgH8(H0)g,  cane  sugar,  and 
indefinite  matter.  Mannite  does  not  undergo  much  vinous 
fermentation.    Dose,  60  gr.  to  1  oz. 


ACTION  AND  USES. 

Manna  is  a  mild  laxative,  given  to  children  for  constipa- 
tion, because  not  unpleasant,  and  easily  dissolved  in  milk. 

LOaANIACE^. 
IVlix  Vomica.  Nux  Vomica. — The   seeds  of 
Strychnos  ISTux  vomica.  Imported  from  the  East  Indies. 
Characters.— l^o\mdiQ(}i\  |- to  1  inch  or  more  in  diameter: 
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about  \  inch  thick  ;  flattish  or  concavo-convex,  rounded  at  the 
margin.  Marked  on  one  surface  by  a  central  scar,  whence  a 
projecting  line  passes  to  the  margin,  ending  in  a  slight  promi- 
nence. Externally  ash-grey,  glistening  with  short  satiny 
hau-s ;   internally  horny,  somewhat  translucent.    No  odoui- ; 

taste  extremely  bitter.  _  ^^  ^  -a 

Composition,— Vomica  seeds  contain  two  alkaloids: 
•2  to  -5  per  cent,  of  strychnine,  which  is  official,  and  -12  to 
1-0  per  cent,  of  brucine,  united  with  a  crystalline  acid,  strt/ch- 
nic  or  igasuric  acid. 

Brucine,  Co3H2fi^S204,  occurs  in  colourless  prisms,  pearly 
flakes,  or  masses.  It  is  soluble  in  alcohol ;  much  more  soluble 
in  water,  less  bitter,  38  times  weaker,  and  3  times  slower 
physiologically  than  Strychnine.  It  gives  a  red  colour  with 
HNO3. 

Freparations. 

Extractum  Nucis  Vomicae.— Made  by  extracting  with  Spirit 
and  Water,  and  evaporating  to  a  definite  strength,  viz. 
15  per  cent,  of  total  alkaloids.  Dose,  J  to  1  gr. 

From  Extractum  Nucis  Vomicce  is  prepared: 

TiNCTURA  Nucis  VoMicjE. — Extract,  133  gr. ;  Spirit,  16 
fl.oz. ;  Water,  4  fl.oz.  1  gr.  of  alkaloids  in  1  fl.oz. 
Dose,  5  to  20  min. 

From  Nux  Vomica  is  made  : 

Strychnina. — Strychnine.  CgiHagNgOg.  Source.  —  IMade 
from  the  seeds  of  Nux  Vomica  by  (1)  adding  a  solution  of 
Acetate  of  Lead  to  a  concentrated  tincture,  so  as  to  pre- 
cipitate the  colouring  matter,  etc.,  and  filtering;  (2) 
concentrating  the  filtrate  by  evaporation,  and  adding  Am- 
monia, to  precipitate  the  alkaloids ;  (3)  washing  the  pre- 
cipitate and  dissolving  it  in  boiling  Spirit,  and  crystal- 
lising out  the  Strychnine  by  evaporation  and  cooling  from  the 
Brucine  which  remains  in  solution  ;  and  (4)  purifying  by  repe- 
tition of  process  (3).  Characters. — Very  small  colourless 
prisms,  inodorous,  intensely  bitter  (but  not  to  be  tasted  by  the 
■student  except  in  very  weak  solutions) .  Solubility. — 1  in  6,500 
of  cold,  1  in  2,500  of  hot  water ;  readily  in  boiling,  but  not  in 
cold,  spirit ;  readily  in  chloroform ;  soluble  in  ether.  Pure 
mlphuric  acid  forms  with  it  a  colourless  solution,  which  on  the 
iddition  of  bichromate  of  potassium  acquires  an  intensely 
Tiolet  hue,  speedily  passing  through  red  to  yellow.  Not 
loloured  by  nitric  acid.  Causes  convulsions  in  animals.  Im- 
mrity.—V:>T\xdue.  Dose,  gr.,  gradually  increased  to  -^-^  gr., 
Iways  in  solution. 
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water,  readily  soluble  in  alcohol,  chloroform,  and  e'.hcr.  Im- 
purities :  Stearic  and  palmitic  acids,  giving,  with  acetate  of 
lead,  a  precipitate  insoluble  in  ether. 

Preparations. 

1.  Oleatum  Hydrargyri. — 9  to  1.        page  95. 

2.  Oleatum  Zinci.— 9  to  1.    See  page  70. 

From  Zinci  Oleatum  is  prepared  : 
Unguentum  Zinci  Oleati.    See  page  70. 


ACTION  AND  USES. 

Oleic  Acid  penetrates  the  skin  more  readily  and  thoroughly 
than  fixed  oils  or  fats,  entering  the  cutaneous  tissues  not 
through  the  vessels,  but  through  the  natural  openings,  by  which  it 
reaches  the  follicles.  It  is  therefore  employed  as  a  solvent  and 
vehicle  of  active  remedies  for  application  to  the  skin,  in  the 
form  of  Oleates,  a  number  of  which  are  now  employed  as  well 
as  the  two  that  are  official. 

Manila. — Manna.  A  concrete  saccharine  exuda- 
tion obtained  by  making  transverse  incisions  in  the 
stems  of  cultivated  trees  of  Fraxinus  Ornus.  From 
Calabria  and  Sicily. 

Characters. — In  stalactiform  pieces,  1  to  6  inches  long,  and 
1  or  2  inches  wide ;  uneven,  porous,  crystalline,  friable, 
curved  on  one  side  ;  yellowish-brown ;  odour  faint,  like  honey ; 
taste  sweetish,  acrid  and  bitter.    Solubility,  1  in  6  of  water. 

Composition. — Manna  consists  principally  of  70  per  cent, 
of  a  pecuhar  sugar,  mannite,  CgH8(H0)(;,  cane  sugar,  and 
indefinite  matter.  Mannite  does  not  undergo  much  vinous 
fermentation.    Dose,  60  gr.  to  I  oz. 


ACTION  AND  USES. 

Manna  is  a  mild  laxative,  given  to  children  for  constipa- 
tion, because  not  unpleasant,  and  easily  dissolved  in  milk. 

LOGANIACEJE. 
mix  Vomica.  Nux  Vomica. — The   seeds  of 
Strychnos  Nux  vomica.  Imported  from  the  East  Indies. 
Characters.— l^omidiQdi]  i  to  1  inch  or  more  in  diameter; 
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about  }  inch  thick  ;  flattish  or  concavo-convex,  rounded  at  the 
margin.  Marked  on  one  surface  by  a  central  scar,  whence  a 
projecting  line  passes  to  the  margin,  ending  in  a  slight  promi- 
nence. ExternaUy  ash-grey,  glistening  with  short  satiny 
haii-s;  internally  horny,  somewhat  translucent.  No  odour; 
taste  extremely  bitter.  ^  n  i  •  j 

Composition.— Nux  Vomica  seeds  contain  two  alkaloids: 
•2  to  -5  per  cent,  of  strychnine,  which  is  official,  and  -12  to 
1-0  per  cent,  of  brucine,  united  with  a  crystalline  acid,  strijch- 
nic  or  igasuric  acid. 

Brucine,  Q^^H.^^jd^,  occurs  in  colourless  prisms,  pearly 
flakes,  or  masses.  It  is  soluble  in  alcohol ;  much  more  soluble 
in  water,  less  bitter,  38  times  weaker,  and  3  times  slower 
physiologically  than  Strychnine.  It  gives  a  red  colour  with 
HNO3. 

Preparations. 

Extractum  Nucis  Vomicae. — ^IVIade  by  extracting  with  Spirit 
and  Water,  and  evaporating  to  a  definite  strength,  viz. 
15  per  cent,  of  total  alkaloids.  Dose,  :|  to  1  gr. 

From  Kvtractum  Niwis  Vomicce  is  prepared  : 

TixcTURA  Nucis  A^omicje. — Extract,  133  gr. ;  Spirit,  16 
fl.oz. ;  Water,  4  fl.oz.  1  gT.  of  alkaloids  in  1  fl.oz. 
Dose,  5  to  20  min. 

From  Nux  Vomica  is  made  : 

Strychnina. — Strychnine.  CgiHggNgOa.  Source.  —  IMade 
from  the  seeds  of  Nux  Vomica  by  (1)  adding  a  solution  of 
Acetate  of  Lead  to  a  concentrated  tincture,  so  as  to  pre- 
cipitate the  colouring  matter,  etc.,  and  filtering;  (2) 
concentrating  the  filtrate  by  evaporation,  and  adding  Am- 
monia, to  precipitate  the  alkaloids ;  (3)  washing  the  pre- 
cipitate and  dissolving  it  in  boiling  Spirit,  and  crystal- 
lising out  the  Strychnine  by  evaporation  and  cooling  from  the 
Bnicine  which  remains  in  solution  ;  and  (4)  purifying  by  repe- 
tition of  process  (3).  Characters. — Very  small  colourless 
prisms,  inodorous,  intensely  bitter  (but  not  to  be  tasted  by  the 
student  except  in  very  weak  solutions) .  Solubility. — 1  in  6,500 
of  cold,  1  in  2,500  of  hot  water ;  readily  in  boiling,  but  not  in 
cold,  spirit ;  readily  in  chloroform ;  soluble  in  ether.  Pure 
sulphuric  acid  forms  with  it  a  colourless  solution,  which  on  the 
addition  of  bichromate  of  potassium  acquires  an  intensely 
violet  hue,  speedily  passing  through  red  to  yellow.  Not 
coloured  by  nitric  acid.  Causes  convulsions  in  animals.  Im- 
purity.— Brucine.  Dose,  -g\y  gr.,  gradually  increased  to  gr., 
always  in  solution. 
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Freparation. 

Liquor  Strychnin;e  Hydrochlokatis. — 4^  gr.  to  1  fl.oz. 
of  Spirit,  Water,  and  Diluted  Hydrochloric  Acid. 
1  in  100.    Lose,  6  to  10  min. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION. 

Externally. — Strychnine  is  a  powerful  antiseptic,  hut  is  too 
poisonous  to  he  applied  to  wounds. 

Internally. — Nux  Vomica  and  Strychnine  possess  all  the 
properties  of  bitters  described  under  Calumha  (page  204).  Their 
use  is  not  different  from  that  of  other  hitters,  excepting  that 
whilst  unpleasant  from  the  intensity  and  persistency  of  their 
taste  and  the  absence  of  flavour,  they  are  very  convenient  on 
account  of  their  small  bulk. 

Strychnine  is  believed  to  increase  the  peristaltic  action . 
of  the  intestines,  and  is  given  with  purgatives,  especially  Aloes, . 
in  chronic  constipation  from  atony  of  the  bowels. 

2.  ACTION  ON  THE  BLOOD. 

Strychnine  enters  the  blood  from  mucous  surfaces,  or  when  ■ 
given  hypodermically.    Here  it  affects  both  the  red  corpuscles 
and  the  plasma,  reducing  the  absorptive  power  of  the  former: 
for  oxygen,  and  the  discharge  of  carbonic  acid  from  the  latter. 
These  effects  are  not,  however,  the  cause  of  the  specific  actio 
of  the  drug  immediately  to  be  described. 

3.  SPECIFIC  ACTION. 

Strychnine  quickly  finds  its  way  into  the  viscera,  especiall 
the  nervous  system  ;  and  is  peculiar  in  remaining  so  long  with-; 
in  them,  that  it  is  not  wholly  excreted  before  several  days. 
Entering  rapidly,  and  disappearing  slowly,  the  alkaloid  accumu-; 
lates  in  the  body  if  the  dose,  however  small,  be  very  frequentlj 
repeated,  and  is  said  to  have  a  "  cumulative  action." 

.  In  medicinal  doses,  Strychnine  produces  a  tonic  influence 
as  described  under  Calumha  and  Quinine,  with  a  sense  of  in 
creased  strength  and  spirits.  Therewith  its  specific  action  i 
soon  developed,  namely,  increased  sensibility  of  touch,  sight 
and  hearing,  with  some  disorder  of  the  senses,  such  as  of  colour 
vision,  and  smell.  Eepeated  or  larger  doses  next  lead  to  suddei 
twitchings  of  the  muscles  of  the  limbs,  a  constricted  feeling  i: 
the  chest  and  some  dysphagia,  with  a  sense  of  anxietj 
Poisonous  doses  produce  violent  convulsions,  and  rapid  doat 
by  exhaustion  and  asphyxia  from  spasmodic  arrest  of  th 


Nux  Vomica. 


321 


respiratDiy  muscles.  The  phenomena  resemble  tetanus,  hut 
ditt'er  from  it  in  the  complete  relaxation  of  the  muscles  between 
the  convulsive  seizures,  in  the  great  rapidity  of  their  course, 
and  in  the  comparative  absence  of  trismus  (lock-jaw). 

Careful  analysis  resolves  the  phenomena  of  Strychnine 
poisoning  as  follows,  and  enables  us  to  understand  its  action  in 
medicinal  doses  :  The  convolutions  are  unaffected.  ^  The  motor 
centres  of  the  cord  are  powerfully  irritated  by  toxic  doses,  and 
this  in  such  a  way  that  their  reflex  excitability  is  enormously 
increased.  The  very  slightest  stimulation  of  the  skin,  such  as 
a  breath  of  aii',  a  loud  sound,  or  a  bright  light,  is  sufficient  to 
originate  reflex  muscular  spasms.  The  muscles  of  respiration 
are  manifestly  involved  in  this  effect,  and  the  vigour  of  their 
action  gTcatly  increased ;  and  this  is  carried  so  far  that  they 
remain  contracted  in  inspiration,  and  give  rise  to  asphyxia. 

The  medulla  is  stimulated  by  Strychnine  in  all  its  important 
centres.  The  respiratory  centre  is  increased  in  activity,  and 
transmits  powerful  influences  downwards  to  .the  already 
excited  cord,  thus  causing  increased  frequency  and  depth  of 
the  movements  of  the  chest.  The  cardiac  centre  and  the 
cardiac  ganglia  and  nerves  appear  to  be  stimulated  by  Strych- 
nine, but  the  violent  contractions  of  the  voluntary  muscles 
completely  modify  the  direct  effect  of  the  alkaloid,  which  is 
said  actually  to  cause  slowing  of  the  heart  (in  animals  para- 
lysed by  curare).  Death  does  not  occur  through  the  heart, 
which  beats  after  respiratory  death  and  remains  contracted. 
The  vaso-motor  centre  is  increased  in  vigour,  an  effect  whiqh  is 
heightened  by  the  muscular  spasm,  and  finally  by  the  asphyxial 
state  of  the  blood :  thus  the  pressure  rises  enormously  for  a  time. 

The  motor  ne^'ves  and  muscles  are  comparatively  unaffected 
by  Strychnine  ;  its  local  application  in  moderate  doses  stimu- 
lates them.  The  same  may  be  said  of  the  sensor'}/  nerves^ 
vision  being  improved  by  injections  of  Strychnine  in  the 
temple,  which  appear  to  cause  contraction  of  the  retinal  cones. 
The  body  temperature  naturally  rises  during  the  convulsions, 

4.  SPECIFIC  USES. 

Stpxhnine  is  indicated  in  paralysis,  especially  paralysis 
from  disease  or  disorder  of  the  cord,  but  is  not  of  much  real 
'  service  in  this  class  of  cases.  Its  function  in  cerebral  disease 
is  mainly  to  sustain  the  activity  of  the  spinal  centres,  nerves, 
;  and  muscles  until  the  higher  centres  are  restored  ;  but  elec- 
1  tricity  has  almost  entirely  displaced  it  for  this  purpose.  It 
1  appears,  however,  to  be  useful  in  so-called  "reflex,"  or 
I  "functional,"  paralysis  ;  in  diphtheritic  paralysis  ;  and  in jJeri- 
%  phcral  paralysis  (of  the  fore-arm,  eyes,  larynx,  sphincters,  etc.) 
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^Preparation. 

Liquor  Strychnin;e  Hydrochlokatis.— 4^  to  1  fl.oz. 
of  Spirit,  Water,  and  Diluted  Hydrochloric  Acid. 
1  in  100.    LosCj  5  to  10  min. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION. 

Externally. — Strychnine  is  a  powerful  antiseptic,  hut  is  too 
poisonous  to  be  applied  to  wounds. 

Internally. — Nux  Vomica  and  Strychnine  possess  all  the 
properties  of  bitters  described  under  Calumha  (page  204).  Their 
use  is  not  different  from  that  of  other  bitters,  excepting  that 
whilst  unpleasant  from  the  intensity  and  persistency  of  their 
taste  and  the  absence  of  flavom',  they  are  very  convenient  on 
account  of  their  small  bulk. 

Strychnine  is  believed  to  increase  the  peristaltic  action 
of  the  intestines,  and  is  given  with  purgatives,  especially  Aloes, 
in  chronic  constipation  from  atony  of  the  bowels. 

2.  ACTION  ON  THE  BLOOD. 

Strychnine  enters  the  blood  from  mucous  surfaces,  or  when 
given  hypodermically.  Here  it  affects  both  the  red  corpuscles 
and  the  plasma,  reducing  the  absorptive  power  of  the  former 
for  oxygen,  and  the  discharge  of  carbonic  acid  from  the  latter. 
These  effects  are  not,  however,  the  cause  of  the  specific  action 
of  the  drug  immediately  to  be  described. 

3.   SPECIFIC  ACTION. 

Strychnine  quickly  finds  its  way  into  the  viscera,  especially 
the  nervous  system  ;  and  is  peculiar  in  remaining  so  long  with- 
in them,  that  it  is  not  wholly  excreted  before  several  da3'^8. 
Entering  rapidly,  and  disappearing  slowly,  the  alkaloid  accumu- 
lates in  the  body  if  the  dose,  however  small,  be  very  frequently 
repeated,  and  is  said  to  have  a  "  cumulative  action." 

.In  medicinal  doses.  Strychnine  produces  a  tonic  influence, 
as  described  under  Calumba  and  Quinine,  with  a  sense  of  in- 
creased strength  and  spirits.    Therewith  its  specific  action  is 
soon  developed,  namely,  increased  sensibility  of  touch,  sight, , 
and  hearing,  with  some  disorder  of  the  senses,  such  as  of  colour,  , 
vision,  and  smell.    Eepeated  or  larger  doses  next  lead  to  sudden  i 
twitchings  of  the  muscles  of  the  limbs,  a  constricted  feeling  in : 
the  chest  and  some  dysphagia,  with  a  sense  of  anxiety. 
Poisonous  doses  produce  violent  convulsions,  and  rapid  death 
by  exhaustion  and  asphyxia  from  spasmodic  arrest  of  the 


Nux  Vomica, 
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lespmitory  muscles.  The  phenomena  resemble  tetanus,  but 
dilt'er  from  it  in  the  complete  relaxation  of  the  muscles  between 
the  convulsive  seizures,  in  the  gi-eat  rapidity  of  their  course, 
and  in  the  comparative  absence  of  trismus  (lock-jaw). 

Careful  analysis  resolves  the  phenomena  of  Strychnine 
poisoning  as  follows,  and  enables  us  to  understand  its  action  in 
medicinal  doses  :  The  convolutions  are  unaffected.  The  motor 
centres  of  the  cord  are  powerfully  irritated  by  toxic  doses,  and 
this  in  such  a  way  that  their  reflex  excitability  is  enormously 
increased.  The  very  slightest  stimulation  of  the  skin,  such  as 
a  breath  of  aii",  a  loud  soimd,  or  a  bright  light,  is  sufficient^  to 
originate  reflex  muscular  spasms.  The  muscles  of  respiration 
are  manifestly  involved  in  this  effect,  and  the  vigour  of  their 
action  gTcatly  increased ;  and  this  is  carried  so  far  that  they 
remain  contracted  in  inspiration,  and  give  lise  to  asphyxia. 

The  medulla  is  stimulated  by  Strychnine  in  all  its  important 
centres.  The  respiratory  centre  is  increased  in  activity,  and 
transmits  powerful  influences  downwards  to  .the  already 
excited  cord,  thus  causing  increased  frequency  and  depth  of 
the  movements  of  the  chest.  The  cardiac  centre  and  the 
cardiac  ganglia  and  nerves  appear  to  be  stimulated  by  Strych- 
nine, but  the  violent  contractions  of  the  voluntary  muscles 
completely  modify  the  direct  effect  of  the  alkaloid,  which  is 
said  actually  to  cause  slowing  of  the  heart  (in  animals  para- 
lysed by  cui'are).  Death  does  not  occur  thi^ough  the  heart, 
which  beats  after  respiratory  death  and  remains  contracted. 
The  vaso-motor  centre  is  increased  in  vigour,  an  effect  whiqh  is 
heightened  by  the  muscular  sx^asm,  and  finally^  by  the  asphyxial 
state  of  the  blood  :  thus  the  pressure  rises  enormously  for  a  time. 

The  motor  nerves  and  muscles  are  comparatively  unaffected 
by  Str^'chnine  ;  its  local  application  in  moderate  doses  stimu- 
lates them.  The  same  may  be  said  of  the  sensory  nerves^ 
vision  being  improved  by  injections  of  Strychnine  in  the 
temple,  which  appear  to  cause  contraction  of  the  retinal  cones. 
The  body  temperature  naturally  rises  during  the  convulsions, 

4.  SPECIFIC  USES. 

Strj^chnine  is  indicated  in  paralysis,  especially  paralysis 
from  disease  or  disorder  of  the  cord,  but  is  not  of  much  real 
service  in  this  class  of  cases.  Its  function  in  cerebral  disease 
is  mainly  to  sustain  the  activity  of  the  spinal  centres,  nerves, 
aiid  muscles  until  the  higher  centres  are  restored  ;  but  elec- 
tricity has  almost  entirely  displaced  it  for  this  purpose.  It 
appears,  however,  to  be  useful  in  so-called  "reflex,"  or 
**  functional,"  paralysis  ;  in  diphtheritic  paralysis  ;  and  in  2)cri' 
,  phcral  paralysis  (of  the  fore-arm,  eyes,  larynx,  sphincters,  etc.) 
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often  toxic  in  origin,  e.g.  clue  to  lead,  tobacco,  or  alcohol. 
For  these  local  cases  Strychnine  is  best  given  in  the  form  of 
hypodermic  or  intramuscular  injection  (Jg-  gr.  of  Sulj^hate  of 
Strychnine  in  10  min.  of  distilled  water).  In  sensory  paralysis 
Strychnine  is  useless,  but  it  appears  to  relieve  some  forms  of 
blindness  (amaurosis)  when  applied  locally,  i.e.  hypodermically 
in  the  temple.  In  chronic  nervous  disorders,  such  as  chorea, 
epilepsy,  neuralgia,  and  asthma,  it  is  of  benefit  as  a  bitter 
stomachic  and  tonic,  an  effect  more  generally  available  than 
the  specific  action  of  the  drug. 

As  a  respiratory  stimulant,  strychnine  may  be  used  in 
bronchitis,  emphysema,  and  i:)hthisis,  to  increase  the  Aagour 
both  of  the  respiratory  centre  and  the  respiratory  movements. 
It  is  advantageously  combined  with  expectorants,  its  tonic 
action  being  further  useful.  From  its  stimulant  and  tonic 
action  on  the  heart  and  vessels,  it  is  given  with  benefit  in 
cardiac  dilatation  with  low  pressure. 

Strychnine  is  a  physiological  antagonist  of  Chloral,  ]SIor- 
phine,  and  Physostigmine,  and  may  be  given  in  moderate  doses 
in  poisoning  by  these  substances,  whilst  all  the  ordinary 
methods  of  recovery  are  persevered  in. 

5.  BEMOTE  LOCAL  ACTION. 

Strychnine  is  excreted  in  the  urine,  sweat,  and  saliva,  as 
"we  have  seen,  very  slowly.  The  practical  importance  of  this 
fact  has  already  been  insisted  on. 

Spig'eliae  Raclix.— Carolina  Pink.  [Not  official.) 
The  rhizome  and  rootlets  of  Spigelia  marilandica. 
From  the  United  States. 

Characters  and  Composition. — A  thick  globular  brown  head, 
with  numerous  fine  branching  rootlets.  Contains  a  bitter 
principle,  a  volatile  oil,  tannin,  etc.    Dose,  60  to  120  gr. 


ACTION  AND  USES. 

Spigelia  is  an  anthelmintic,  and  is  directed  against  the 
round  worm,  in  the  form  of  a  fluid  extract,  in  doses  of  1  to  4 
fl.dr.  It  is  moderately  purgative,  but  should  be  assisted  by 
Senna  or  other  cathartic. 

Oclseiiiiiiiii.  —  Yellow  Jasmine.  The  dried 
rhizome  and  rootlets  of  Gelsemuim  nitidum.  From 
the  United  States. 


Q  UEBRA  CHO  Ba  R  A'. 


Characters.—^Q^\\y  cylindrical;  \  to  6  inclies  or  more 
long ;  i  to  f  incli  in  diameter ;  with  small  rootlets  attached  or 
not°  '  light  yellowish-brown  externally,  with  dark  purplish 
longitudinal  lines  ;  fracture  splintery.  Bark  thin,  with  silky 
tibres  in  its  Hber,  closely  attached  to  a  pale  yellow  porous 
woody  axis,  with  medullary  rays,  with  or  without  pith.  Odour 
narcotic,  aromatic ;  taste  bitter. 

Composition. — Gelsemium  confains  a  powerful  alkaloid 
gehcmuWy  gelseminic  acid,  a  volatile  oil,  and  other  ingredients. 
Dofse,  5  to  30  gr. ;  of  gelsemine,      to  -^V  gr. 

Frcparations, 

1.  Extractum  Gelsemii  Alcoholicum. — Spiiituous  and  aqueous. 

Lose,  A  to  2  gr. 

2.  Tinctura  Gelsemii. — 1  in  8  of  Froof  Spirit.  Dose,  5  to  20  min. 


ACTION  AND  USES. 

Gelsemium  is  a  powerful  depressant  of  the  motor  parts  of 
the  cord,  causing  paralysis,  which  is  followed  later  by  sensory 
depression  and  antesthesia.  Respiration  fails,  and  death  occui^s 
by  asphyxia.  The  heart  is  also  depressed";  the  skin  is  stimu- 
lated. The  pupil  is  dilated,  and  the  ocular  and  levator 
palpebrse  muscles  are  paralysed,  all  through  the  third  nerve. 

Gelsemium  has  been  given  in  tetanus,  asthma,  whooping- 
cough,  and  other  convulsive  diseases  with  uncertain  results.  It 
appears  to  relieve  some  cases  of  neuralgia.  In  sick  headache 
it  may  produce  great  relief,  if  the  dose  be  pushed. 

APOCYNACEiE. 

Quebracho  Bark.  [Not  oficial)— The  bark 
of  A  spidosperma  Quebracho.    From  Chili. 

Characters. — In  pieces,  f  inch  thick  ;  interior  fibrous,  cin- 
namon-brown, with  short  fracture ;  exterior  reddish  ochre, 
warty ;  taste  bitter,  slightly  aromatic,  unpleasant. 

Composition. — Quebracho  Bark  and  "Wood  contain  an  alka- 
loid, aspidospermine,  C22"H3o]Sr202,  soluble  in  spirit,  and  three 
other  alkaloids.    The  wood  contains  much  tannin. 


ACTION  AND  USES. 

Quebracho  and  its  alkaloids  reduce  the  frequency  of 
respiration  through  the  centre  ;  the  heart's  action  through  the 
intrmsic  ganglia  ;  the  sense  of  dyspnoea  -  induced  by  exercise  j 
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and  the  body  temperature.  A  Tineture  of  the  Bark  (1  to  5)  in 
doses  of  5  min.  to  1  fl.dr.,  has  been  used  with  success  in  some 
cases  of  disease  attended  by  dyspnaia,  especially  emi)hysema, 
but  the  drug  is  uncertain  and  should  be  given  with  caution. 

§troi>liiiiithi  Scmina.— Stropiiantiius  Seeds. 
(Not  official.)  The  seeds  of  Strophantlms  hispidus), 
(S.  Kombe),  a  woody  climber.  From  Equatorial 
Africa. 

Characters. — Seeds  oval,  arrow-like  with  comose  appen- 
dices, weighing  about  J  grain,  contained  to  the  number  of  100 
to  200  in  long  follicles." 

Composition. — The  active  principle  is  a  glucoside  strophaU' 
thin,  crystalline,  very  bitter,  feebly  acid,  very  soluble  in  water 
and  in  spirit ;  Avith  f  at  and  colouring  matter. 

Non-official  Preparations. 

1.  TiNCTURA  STiiorHAXTHi. — 1  in  8.    Dose,  3  to  20  min. 

2.  Watery  and  Alcoholic  Solutions  of  Strophanthin.  Dose, 

gr.  of  Strophanthin  hypodermically. 


ACTIOX  AND  USES. 

Stroj)hanthus  is  closely  allied  to  Digitalis  in  its  action  on 
the  circulation  {see  page  341),  and  has  been  recently  intro- 
duced as  a  cardiac  stimulant  and  diuretic  in  the  same  class  of 
cases.  It  appears  to  exert  a  much  more  powerful  action  on 
the  heart  than  Digitalis,  and  a  less  powerful  action  on  the 
vessels  ;  whilst  it  is  less  irritant  to  the  alimentary  canal,  and 
does  not  tend  to  accumulate  in  the  system. 

ASCLEPIADACE^. 
HcmMesmi  Radix. — Hemidesmus  Root.  The 
dried  root  of  Hemidesmus  indicus.    From  India. 

Characters.— CylmdiYic?!,  twisted,  longitudinally  fun-owed 
pieces,  6  inches  or  more  long ;  with  a  thin  yelloAvish-brown 
corky  layer,  easily  separated  from  the  other  portion  of  tho 
bark,  which  often  has  annular  cracks.  Odour  fragrant ;  tast6 
sweetish,  very  slightly  acid. 

Substances  rcscmhUncj  Houidcsmus  :  Sarsaparilla,  Ipecacu- 
anha, Senega.    Hemidesmus  has  cracks. 

Composition. — Hemidesmus  is  believed  to  contain  hcmidcs- 
viic  acid,  a  volatile  crystallisable  substance. 


Gentians  Radix. 
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Trepamtxon. 
Synipus  Hemidesmi. — 4  in  42.   Bosc^  1  fl.dr. 


ACTION  AND  USES. 

Hemidesmus  is  used  in  India  as  an  alterative  in  lieu  of 
Sai-saparilla.  The  same  obscurity  exists  respecting  the  action  and 
value  of  this  as  of  the  other  drug.    See  ^arsm  Madix,  page  389. 

GENTIANACEiE. 
Ociitianae  Radix. — Gentian  Koot.  The  dried 
root  of  Gentiana  lutea.    Collected  in  the  mountainous 
districts  of  central  and  southern  Europe. 

Characters. — In  cylindrical  pieces  or  longitudinal  slices,  a 
fow  inches  to  a  foot  or  more  long,  i  to  1  inch  thick  ;  with  an- 
nidar  winkles  when  from  the  upper  part  of  the  root,  and 
longitudinal  furrows.  Deep  yellowish-brown  extemallj^ ; 
reddish-yellow  within  ;  tough  and  brittle.  Bark  thick,  reddish, 
separated  from  the  spongy  central  woody  portion  by  a  dark- 
coloured  cambium  zone.  Odoiu*  heavy,  peculiar ;  taste  sweet- 
ish, ultimately  very  bitter. 

Composition. — Gentian  contains  '1  per  cent,  of  a  bitter 
glucoside,  gentiopicrin,  C2QH3QO12,  crystalline,  readily  soluble  in 
water  and  dilute  spirit,  yielding  by  decomposition  glucose  and 
gentiogenin.  This  is  united  with  an  inert  non-bitter  body,  gen- 
tianic  acid,  sugar,  gum,  and  a  trace  of  a  volatile  oil.  Inconi' 
patibles  :  Sulphate  of  iron,  nitrate  of  silver,  and  lead  salts. 

Preparations. 

1.  Extractum  Gentianse. — Aqueous.    JDose,  2  to  5  gr. 

2.  Infusum  Gentianse  Compositum.— 1 ;  Bitter  Orange  Peel, 

1 ;  Fresh  Lemon  Peel,  2 ;  Boiling  Water,  80.  Lose,  1  to 
2  fl.oz. 

3.  Tinctura  Gentianse  Composita.— 6  ;  Bitter  Orange  Peel,  3  ; 

Cardamoms,  1 ;  Proof  Spirit,  80.    Dose,  i  to  2  fl.dr. 


ACTION  AND  USES. 

Gentian  possesses  the  action  of  other  bitters,  as  described 
xm^^r  Calmnbai  Madix.  The  uses  made  of  it  correspond.  It  is 
perhaps  the  most  extensively  used  and  popular  of  all  bitters, 
because  (1)  it  is  agreeable,  being  very  slightly  aromatic;  (2) 
its  bitter  is  not  intense,  and  its  astringency'^but  slight ;  and  (3) 
It  IS  more  stimulant  to  the  bowels,  and  more  disinfectant  than 
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some  bitters.  A  drawback  to  its  usefulness  is  the  liability  of 
tHe  sugar  which  it  contains  to  ferment  in  simple  infusions. 

^  Chirata— Chiretta.  The  dried  plant,  Ophelia 
Chirata.  Collected  in  Northern  India  when  the  fiiiit 
begins  to  form. 

Characters. — Eoot  2  to  3  inches  long,  usually  unbranched. 
Stem  3  feet  or  more  long,  rounded  below,  quadrangular  above, 
branched  dichotomously,  smooth,  orange-brown  or  purplish. 
Leaves  ovate,  5  to  T-ribljcd ;  flowers  small,  numerous,  paniclod. 
No  odour;  taste  very  bitter.  Stem,  except  below,  consists  of  a 
thin  woody  ring,  enclosing  a  large  j^ellowish  pith.  Impurity  : 
Munjeet  (Eubia  cordifolia)  ;  wdthout  pith  and  the  leaves 
petiolate.    Substance  resembling  Chiretta  :  Lobelia ;  not  bitter. 

Composition. — Chiretta  contains  an  active  bitter  principle, 
chiratin,  combined  with  ophelic  acid. 

Freparations. 

1.  Infusum  Chiratse.— 1  in  40  of  Water  at  120°  Fahr.  Dose,  1 

to  2  fl.o/. 

2.  Tinctura  Chiratse. — 1  in  8  of  Froof  Spirit.  Bose^    to  2  fl.di\ 

ACTION  AND  USES. 

Chiretta  is  an  aromatic  bitter,  almost  identical  in  its  action 
and  uses  with  Gentian  ;  but  may  be  given  with  Iron. 

CONVOLVULACE^. 
§cainmoiii8B  Radix. — Scammony  Root.  The 
dried  root  of  Convolvulus  Scammonia.    From  Sp'ia 
and  Asia  Minor. 

Characters. — Of  varying  lengths  and  sizes  ;  cylindrical,  ex- 
cept above,  where  it  is  enlarged,  with  remains  of  the  slender 
aerial  stems  ;  shrivelled ;  longitudinally  furrowed.  Grcpsh- 
brown  or  yellowish  externally  ;  pale  brown  or  whitish  within ; 
with  small  fragments  of  pale  yellowish-brown  resin  on  a  frac- 
tured surface.    Odour  and  taste  faint,  somewhat  like  Jalap. 

Substance  resembling  Scammony  Boot :  Belladonna  Root, 
trhich  is  smaller. 

Scammoiiiiini. — Scammony.  A  gum  resm,  ob-  • 
tained  by  incision  from  tlie  living  root  of  Convolvulus 
Scammonia,  hardened  in  the  air. 


Sc AMMONIUM. 


Characters  and  ^^.9^5.— Flattish  irregular  cakes  of  varying 
sizes ;  ash-grey  or  blackish-brown  externally,  sprinkled  with  a 
greyish- white  powder.  Very  brittle  ;  fracture  resinous,  shin- 
ing, porous,  uniformly  dark  greyish-black.  Odour  peculiar, 
cheesy.  When  chewed  it  causes  a  slight  pricking  sensation  in 
the  back  of  the  throat.     Impurities  :  Chalk  and  starch. 

Composition. — Scammony  contains  75  per  cent,  of  the  official 
resin,  and  10  to  20  of  gum.  The  root,  the  gum-resin,  and  the 
resin  contain  an  active  glucoside,  scammonin,  C34H5eO]g,  identical 
with  Convolvulin.    (See  Jalapa,  page  328.)    JDose^  5  to  10  gr. 

Freparation. 

Mistura  Scammonii. — 3  gT.  tritm^ated  in  1  fl.oz.  of  Milk.  Lose^ 
1  to  3  fl.oz. 

From  Scammonice  Radix  or  Scammonirmi  is  made  : 

Scanunonise  Resina. — Resin  of  Scammony. 

Source. — Made  from  Scammony  Eoot  (or  from  Scammonj-) 
by  preparing  a  tincture,  precipitating  this  in  water,  washing 
and  drying. 

Characters. — Brownish  translucent  pieces,  brittle,  resinous 
in  fracture,  of  a  sweet  fragrant  odour  if  prepared  from  the  Root ; 
soluble  in  ether.  Impurities:  Guaiacum. Resin,  giving  blue 
with  potato ;  Jalap  Resin,  insoluble  in  ether.    Fose^  3  to  8  gr. 

Freparations  of  the  Eesin, 

1.  Confectio  Scammonii. — 48  ;  Ginger,  24  ;  Oil  of  Caraway,  2; 

Oil  of  Cloves,  1 ;  SjTi'up,  48  ;  Honey,  24.  Fose,  10  to  30  gr. 

2.  Pulvis  Scammonii  Compositus. — 4;  Jalap,  3 ;  Ginger,  I. 

Fose,  10  to  20  gr. 

3.  Pilula  Scammonii  Composita. — 1 ;  Resin  of  Jalap,  1 ;  Curd 

Soap,  1  ;  Strong  Tincture  of  Ginger,  1 ;  Spirit,  2.  This 
is  the  only  aperient  pill  in  the  vegetable  materia  medica 
that  does  not  contain  Aloes.    Fose,  5  to  15  gr. 

Scammonice  Resina  is  also  an  important  ingredient  of  Ex- 
tractum  Colocynthidis  Compositum  (about  1  in  6),  Pilula  Colo- 
cynthidis  Composita  (1  in  3),  and  Pilula  Colocynthidis  et 
Hyoscyami  (1  in  4i). 


ACTION  AND  USES. 

Preparations  of  Scammony  are  powerful  stimulants  of  the 
intestinal  glands,  and  to  a  less  degree  of  the  liver,  causing 
free  purgation  within  a  few  hours,  attended  by  griping. 
Scammony  begins  to  act  in  the  duodenum  on  meeting  the 
bile,  and  will  not  purge  if  injected  into  the  blood. 
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Scaininony  is  used  chiefly  as  a  smart  purgative  and  anthel- 
mintic in  children,  in  cases  unattended  by  irritation  of  the 
stomach  and  bowels.    As  a  hydragogue,  Jalap  is  preferred. 

Jalapa.— Jalap.  The  dried  tubercles  of  Ipomoea 
Purga.    Imported  from  Mexico. 

Characters.  —  Usually  irregularly  oblong  or  napiform  ; 
hard  ;  compact ;  varying  in  size  ;  the  larger  cut  into  halves  or 
quarters.  Externally  dark  brown,  wrinkled,  with  paler  scare. 
Internally  dirty-yellowish  or  brownish;  with  dark  brown 
irregular  circles.  Odour  faint,  peculiar,  smoky ;  taste  sweetish, 
acrid,  nauseous. 

Composition. — Jalap  contains  15  to  20  per  cent,  of  the 
ofl&cial  resin.  This  is  composed  of  two  glucosides,  convohidin^ 
Cg^HggOjg,  andjalapin,  Cs^Hgt^Oig.    Dose,  10  to  30  gr. 

JPreparations. 

1.  Extractum  Jalapse. — Spirituous  and  aqueous.  2  in  1.  Dose, 

5  to  15  gr. 

2.  Pulvis  Jalapae  Compositus. — Jalap,  5  ;  Acid  Tartrate  of 

Potassium,  9  ;  Ginger,  1.    Dose,  20  to  60  gr. 

3.  Tinctura  Jalapse. — 1  in  8  of  Troof  Spirit.    Dose,  |  to  2  fl.dr. 

Jalap  is  also  an  important  ingredient  of  Pulvis  Scammonii 
Compositus. — 3  in  8. 

From  Jalapa  is  made : 

Jalapas  Resina. — Resin  of  Jalap. 

Source. — JMade  by  j^recipitating  a  tincture  of  Jalap  in 
water ;  washing,  and  drying. 

Characters. — Dark-brown  opaque  fi'agments,  translucent 
at  the  edges ;  brittle,  with  a  resinous  fracture ;  odour  sweetish ; 
taste  acrid ;  readily  soluble  in  spirit,  insoluble  in  water.  Sub- 
stance resembling  Resin  of  Jalap  :  Aloes,  which  is  bitter.  Dose, 
2  to  5  gr. 

Resin  of  Jalap  is  con  tained  in  Pilula  Scammonii  Composita. 


ACTION  AND  USES. 

The  action  of  Jalap  closely  resembles  that  of  Scammony, 
but  it  is  less  irritant  or  likely  to  gripe.  Like  it,  Jalap  does  not 
purge  unless  in  the  presence  of  the  duodenal  fluids  ;  it  is  also 
a  powerful  stimulant  of  the  intestinal  secretion,  less  so  of 
the  bile.  Small  doses  produce  a  laxative  effect ;  large  doses  act 
within  two  hours,  causing  several  watery  stools,  attended  by  some 
pain  unless  the  di-ug  be  combined  with  carminatives. 
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Jalap  is  extensively  used  in  the  form  of  the  Compound 
Powder,  as  a  hydragogue  purgative  to  drain  off  water  by  the 
bowel  in  dropsy,  and  occasionally  as  an  ordinary  smart  purga- 
tive. The  Eesin  in  small  doses  may  be  used  in  laxative  pills 
for  habitual  constipation.  As  an  anthelmintic,  Jalap  occurs  in 
Pulvis  Scammonii  Compositus.  This  drug  must  be  avoided 
when  the  alimentary  canal  is  inflamed  or  irritable. 

SOLANACE^. 

Capsici  Friictiis.— Capsicum  Fruit.  The  dried 
ripe  fruit  of  Capsicum  fastigiatum.  Imported  from 
Zanzibar,  and  distinguished  in  commerce  as  Guinea 
Pepper  and  Pod  Pepper. 

Characters. — From  |^  to  f  inch  long,  and  J  inch  in  diameter  ; 
shrivelled;  oblong-conical;  composed  of  a  dull  orange-red, 
smooth,  shining,  brittle,  translucent  pericarp,  enclosing  several 
small  roundish  flat  seeds.  Taste  of  pericarp  and  seeds  intensely 
pungent ;  odour  peculiar,  pungent. 

Composition. — Capsicum  yields  an  acrid  non-alkaloidal  body 
capsaicin,  C9H14O2 ;  a  volatile  alkaloid  capsicine  ;  an  oJeo-resin  ; 
and  fatty  matter.  Impurities. — Red  lead  and  other  coloured 
substances.    Dose^  \  to  1  gr. 

Preparation. 

Tinctura  Capsici.— 1  in  27.   Dose^  2  to  10  min. 


ACTION  AND  USES. 

Capsicum  has  a  comparatively  powerful  local  action,  closely 
resembling  that  of  volatile  oils;  and  may  be  applied  as  a 
stimulant  and  counter-irritant.  Internally^  it  is  used  as  a  con- 
diment (cayenne  pepper)  ;  and  medicinally  in  stimulant  gar- 
gles, and  as  a  pungent  stomachic,  carminative  and  stimulant, 
to  dispel  flatulence  and  rouse  the  appetite,  especially  in 
alcoholic  subjects. 

ATROPACE^. 
BellaclonnaB  Folia.  — -  Belladonna  Leaves. 
The  fresh  leaves,  with  the  branches  to  which  they  are 
attached,  of  Atropa  Belladonna;  also  the  leaves 
separated  from  the  branches  and  carefully  dried ; 
gathered  when  the  fruit  has  begun  to  form,  from  wild 
or  cultivated  British  plants. 
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Characters. — Leaves  alternate  below,  in  pairs  above  of 
unequal  size ;  shortly  stalked ;  3  to  8  inches  long ;  broadly- 
ovate,  acute,  entire,  smooth.  The  expressed  juice,  or  an  in- 
fusion, dropped  into  the  eye,  dilates  the  pupil. 

Substances  resembling  Belladonna  Leaves:  Stramonium 
Leaves,  more  wrinkled ;  Hyoscyamus  Leaves,  which  are  hairy. 

Bcllacloiiiise  Radix.  —  Belladonna  Root. 
The  root  of  Atropa  Belladonna,  from  plants  growing 
wild  or  cultivated  in  Britain,  and  carefully  dried  ;  or 
imported  in  a  dried  state  from  Germany. 

Characters.  —  Eough,  irregular,  branched  pieces,  from 
1  to  2  feet  long,  |-  to  2  inches  thick ;  marked  above  by  the 
hollow  bases  of  the  stems ;  with  a  dirty  gTcy  or  bro-ss-nish  integu- 
ment, easily  scraped  off,  exposing  a  whitish  surface.  Fracture 
short ;  and  the  surface  is  then  seen  to  consist  of  a  thin  yellowish 
or  pale  brown  cortex,  separated  by  a  dark  line  from  a  large 
central  brownish  portion,  marked  throughout  by  scattered 
darker- coloured  dots,  without  evident  rays.  Substances  re- 
sembling Belladonna  Root  :  Pyrethrum  and  Scammony  Root,  q.v. 

Composition. — Belladonna  Root  and  Leaves  contain  two 
alkaloids:  (1)  '06  to  "3  per  cent,  of  the  o&iQidl  atropine ;  and 
(2)  belladonnincy  homologous  with  atropine,  and  probably  identical 
with  hyoscyamine,  daturine,  and  duboisine.  These  alkaloids 
exist  as  malates  in  the  plant. 

Freparations. 

A.  Of  Belladonna}  Folia: 

1.  Extractum  BelladonnsB. — A  green  extract.    4  fi'om  100  of 

fresh  Leaves.    Dose,  ^io  2  gr. 

2.  Succus  Belladonnse. — Juice,  3;  Spirit,  1.  Lose,  o  to  15  min. 

3.  Tinctura  Belladonnas. — 1  of  dried  Leaves  in  20  of  Froof 

Spirit.    Dose,  5  to  30  min. 

B.  Of  Belladonnce  Badix: 

1.  Extractum  Belladonnse  Alcoholicum.  —  Spirituous  and 

aqueous.    Dose,  -^io  \  gr.  f 

From  the  Alcoholic  Extract  are  prepared : 

a.  Emplastrum  BELLADOXNiK.— Extract,  4  ;  Resin  Plaster, 

8  ;  Soap  Plaster,  8. 

b.  Unguentum  Belladonn;r.— 1  to  9  of  Benzoated  Lard. 

2.  Linimentum  Belladonnse.— 1  oz.  to  1^  fl.oz.  of  Spirit,  with 

•jJjj  of  Camphor. 
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From  BeUadonme  Radix  is  made: 

3.  Atropiiia. — Atropine.  Atropia.  C^^HogNOg. 
An  alkaloid  obtained  from  Belladonna  Root. 

Source. — Made  by  the  following  j)rocess  :  (1)  ExhaiLsting 
the  root  with  Spirit ;  (2)*  precipitating  the  colouring  matters 
with  Lime,  and  filtering;  neutralising  excess  of  lime  wdth 
Diluted  Sulphuric  Acid,  and  filtering  ;  (3)  distilling  oflr  alcohol, 
substituting  Water,  and  thus  precipitating  {a)  the  resins  and 
{b)  the  Atropine  ;  (4j  neutralising  with  Carbonate  of  Potassium  ; 
(5)  removing  the  Atropine  by  solution  in  Chloroform,  distilling 
off  the  latter,  dissolving  the  residue  in  warm  spirit,  purifying 
with  Charcoal,  and  crystallising. 

Characters.  —  Colourless  acicular  crystals.  Sohihility. — 
Sparingly  in  water,  more  freely  in  alcohol  and  ether.  Readily 
decomposed  in  solution.  Its  aqueous  solution  is  alkaline,  gives 
a  citron-yellow  precipitate  with  perchloride  of  gold,  is  bitter, 
and  dilates  the  pupil.  It  can  be  chemically  resolved  into 
trop'me^  CsHi-NO,  and  tropic  acid,  O^TL^fi^ ;  and  reconstructed 
by  the  synthesis  of  these  bodies.  The  intimate  cause  of  the 
isomerism  but  non-identity  of  Atropine  with  the  other  alkaloids 
of  the  Atropacese  has  yet  to  be  discovered.  Incompatihles. — 
Caustic  alkalies  decompose  it.  Morphine,  Physostigmine,  and 
Strychnine  are  in  various  respects  and  degrees  physiological 
antagonists.    See  Opium,  page  224. 

Preparation. 

Unguentum  Atropinse.—l,^  dissolved  in  3|  of  Spirit,  in  55  of 
Benzoated  Lard. 

From  Atrophia  is  made: 

Atropinse  Sulphas.— Sulphate  of  Atropine.  /So^^r^^.— Made  by 
dissolving  Atropine  in  Diluted  Sulphuric  Acid  and 
"Water,  and  evaporating.  Characters. — Nearly  colour- 
less, crystalline  or  pulverulent.  Sohchilitij .—I  in  4  of 
water;  solution  neutral.  Dose,  ^  to  ^  gr.,  but  not 
given  internally  as  such. 

Preparations. 

■  1.  LiQroR  ATROPiNiE  SuLPHATis.— 1  in  100  with  Camphor 
Water.    Dose,  1  to  4  min.  by  the  mouth ;  or  1  to 

^w.?,  ""t  of  equal  parts  of  the  Liquor  and 

Distilled  Water  hypodermically. 
2.  LAMELLiK  Atropinje.— Discs  of  Gelatine,  with  some 
Glycerine,  each  weighing  about       g^.,  and  con- 
tainmg        gr.  of  Sulphate  of  Atropine. 
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ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externalhj. — Belladonna  and  Atropine,  as  such  or  in  aqueous 
suspension  or  solution,  are  not  absorbed  by  the  unbroken  skin  ; 
but  alcohol,  chloroform,  camphor,  and  glycerine,  with  which 
they  are  generally  combined,  readily  convey  the  Atropine 
through  the  epidermis.  Exposed  mucous  membranes  and 
inflamed  areas  of  skin  still  more  readily  absorb  Atropine. 

Belladonna  depresses  the  sensory  nerve  endings,  thus  acting 
as  a  local  anaesthetic  and  anodjme ;  the  blood-vessels  are  first 
somewhat  contracted,  and  then  relaxed ;  and  the  motor-nerve 
filaments  to  underlying  muscles  are  reduced  in  activity.  Any 
other  special  nerve  endings,  with  which  the  Atropine  may  come 
in  contact  are  similarly  depressed,  e.g.  the  nen'^es  of  the  sudo- 
riparous and  mammary  glands. 

Belladonna  is  used  locally  in  Liniment,  Plaster,  or  Oint- 
ment, and  Atropine  more  rarely  in  Ointment,  to  relieve  the 
pain  and  spasm  of  muscular  rheumatism,  and  of  neuralgia  (less 
useful) ;  as  an  anodyne  and  antiphlogistic  in  acute  gout,  boils, 
erysipelas,  and  other  superficial  inflammations,  in  all  of  which 
Glycerine  of  Belladonna  (equal  parts  of  the  Extract  and 
Glycerine),  freely  smeared  on,  is  of  great  service;  in  pruritus 
and  other  skin  diseases  to  relieve  itching;  and  as  an  anti- 
galactagogue. 

Internally. — The  action  of  Belladonna  on  the  mouth  is  not 
a  local  but  a  specific  one,  to  be  presently  described.  In  the 
stomach  it  produces  a  slightly  anodjme  effect,  and  has  been 
used  to  relieve  some  forms  of  gastralgia  and  sickness.  Its 
action  on  the  bowels  is  also  specific,  as  will  be  seen, 

2.  ACTION  IN  THE  BLOOD. 

Atropine  very  rapidly  enters  the  blood  as  such,  and  leaves 
it  for  the  tissues.    It  docs  not  alter  the  corpuscles^ 

3.  SPECIFIC  ACTION. 

Atropine  reaches  the  organs  with  remarkable  rapidity,  and 
sets  up  a  train  of  characteristic  phenomena.  After  moderate 
doses  of  an  active  preparation  of  Belladonna,  patients  almost 
invariably  complain  of  dryness  in  the  throat,  with  difficulty 
of  swallowing  ;  the  pupils  are  dilated  and  vision  confused ; 
the  bowels  possibly  relaxed  ;  the  pulse  is  reduced  in  frequency  ; 
the  conjunctiva}  and  face  are  flushed ;  the  balance  and  gait  may 
be  uncertain.  Larger  doses  aggravate  these  phenomena,  but 
the  pulse  now  becomes  frequent  instead  of  the  reverse ;  rest- 
lessness or  even  comnilsions  may  occur;   and  the  patient 
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becomes  delirious.  These  symptoms  occasionally  follow  the 
incautious  application  of  Belladonna  to  wounds  or  erupted 
areas  of  skin.  Physiological  analysis  of  these  phenomena 
yields  the  following  results  : 

Convolutions.— delirium  caused  by  Belladonna  is  rarely 
seen  after  medicinal  doses.  It  is  followed  by  dulness,  somno- 
lence, and  insensibility,  all  evidences  of  cerebral  depression. 

Spinal  cord. — Belladonna  acts  by  no  means  powerfully  _  on 
the  cord,  beyond  slightly  increasing  and  afterwards  diminishing 
its  reflex  irritability. 

Medulla.— The  three  great  vital  centres  are  markedly 
affected.  The  respiratory  centre  is  powerfully  stimulated 
by  Belladonna,  so  that  the  movements  of  the  chest  become 
more  frequent  and  more  deep.  This  effect  is  independent 
of  the  blood  pressure.  Poisonous  doses  paralyse  the  same 
centre.  The  cardiac  centre  is  for  a  time  stimulated  and  the 
heart  slowed.  This  is  but  a  small  part  of  the  effect  on  the 
heart,  as  will  be  immediately  seen.  The  vaso-motor  centre 
is  first  stimulated  and  then  depressed  by  Belladonna :  that  is, 
the  systemic  arteries  are  contracted  and  the  blood  pressure 
is  raised  for  a  time  ;  afterwards  the  vessels  are  relaxed,  and  the 
pressure  is  lowered,  causing  the  flushing  of  the  skin. 

The  irritabihty  of  the  motor  nerves  is  diminished,  but  not 
lost,  except  after  large  doses.  The  voluntary  muscles  remain 
unaffected.  The  sensory  nerves,  which,  as  we  have  seen,  are 
locally  depressed,  are  also  depressed  specifically.  Thus  pain  is 
prevented  or  relieved. 

Special  efferent  nerve  terminations. — A  markedly  depressing 
action  is  exerted  by  Belladonna  upon  the  terminations  of  cer- 
tain special  motor  or  secretory  nerves  in  connection  with  the 
viscera,  or  upon  the  "  terminal  apparatus  "  between  these  fibrils 
and  the  active  protoplasm. 

a.  The  endings  of  the  third  nerve  are  paralysed  in  the 
sphincter  of  the  pupil  and  in  the  ciliary  muscle,  giving  rise 
to  the  dilatation  of  the  pupil  and  the  disturbance  of  accom- 
modation. The  effect  on  the  pupil  is  purely  local  in  its  cause ; 
the  muscle  itself  is  also  unaffected ;  possibly  the  sympathetic 
is  somewhat  stimulated.  The  amount  of  confusion  of  vision 
produced  by  the  paralysis  of  accommodation  will  depend  on  the 
nonnal  refraction  of  the  patient's  eye,  long-sighted  persons 
suffering  most.  The  intra-ocular  pressure  is  not  diminished, 
as  is  often  stated ;  it  is  increased  by  large  doses. 

h.  The  terminations  of  the  chorda  tympani  in  the  sub- 
maxillary gland  are  paralysed  by  Atropine,  the  results  being 
an  arrest  of  saliva  and  the  dryness  of  the  mouth  and  throat 
already  mentioned.    The  sympathetic  remains  unaffected,  so 
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that  the  vessels  in  the  gland  dilate  as  usual  under  stimulation, 
and  the  ''sympathetic  secretion"  can  ho  obtained  as  before. 
Probably  the  mucous  glands  of  the  mouth  are  also  paralysed. 

c.  The  ends  of  the  sudoriparous  nerves  in  the  sweat 
glands  are  depressed  by  Atropine,  which  is  the  most  powerful 
of  all  anhidrotics.  Therewith  the  skin  is  flushed,  as  we  saw ; 
overspread  sometimes  by  a  scarlatinoid  redness  or  rash.  The 
temperature  rises  at  first,  but  afterwards  falls. 

d. ^  The  lacteal  nerve  terminations  are  paralysed,  and  the 
secretion  of  milk  (if  present)  arrested. 

e.  The  ends  of  the  vagus  (inhibitory  apparatus;  in  the 
heart  may  be  briefly  stimulated  by  Atropine,  thus  increasing 
its  slowing  action  on  the  cardiac  centre  in  the  medulla,  already 
seen  ;  but  they  are  quickly  paralysed,  the  pulse  rising  in  fre- 
quency to  twice  its  previous  rate  after  full  doses;  and  this 
frequency  cannot  be  reduced  by  faradising  the  vagus.  There- 
with the  force  of  the  systole  is  not  reduced  after  moderate  doses. 
Very  large  (poisonous)  doses  depress  the  ganglia,  and  finally 
even  the  muscle ;  and  death  occurs  through  cardiac  failure,  with 
the  ventricle  in  diastole.  The  depressor  and  the  accelerator 
filaments  are  not  affected. 

It  will  be  convenient  to  complete  here  the  account  of  the 
action  of  Belladonna  on  the  circulation.  The  vaso-motor 
stimulation  noted  under  the  medulla  coincides  with  the  cardiac 
acceleration,  and  thus  the  blood  pressure  is  decidedly  raised, 
the  heart  emptying  itself  more  fi'equently  into  tense  vessels. 
Large  doses,,  however,  depress  the  vaso-motor  centre ;  the  peri- 
pheral vessels  are  also  directly  relaxed ;  the  pressure  falls ; 
and  if  this  be  extreme,  it  coincides  with  the  paralysis  of  the 
cardiac  ganglia  and  muscle,  and  contributes  to  the  final  arrest 
of  the  circulation. 

/.  The  terminations  of  the  vagus  in  the  bronchial  walls 
are  paralysed  by  Atropine,  the  tension  of  the  muscular  coat  of 
the  bronchi  is  diminished,  and  the  air  current  is  thus  facihtated. 
The  afferent  branches  of  the  vagus  in  the  same  parts  are 
also  paralysed,  thus  diminishing  sensibility  and  reflex  action, 
that  is,  dyspnoea  and  cough.  These  effects  are  in  addition  to 
the  stimulation  of  the  respiratory  centre  already  noticed. 

ff.  The  inhibitory  branches  of  the  splanchnics  in  the 
intestinal  walls  are  depressed  by  Atropine,  which  thus  in- 
creases the  peristaltic  movements  and  causes  relaxation  of 
the  bowels.  It  is  doubtful  whether  the  ganglia  and  plexuses, 
and  the  muscular  coat,  are  also  aflPected.  The  vaso-motor  and 
sensory  fibres  of  the  splanchnics,  however,  resist  Atropine. 

h.  Atropine  appears  to  affect  the  terminations  of  the  nerves 
of  the  urethra^  bladder,  and  vesiculce  semiualcs;  but  this  part  of 
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its  action  is  still  obscure.  Frcqiiont  desire  and  inability  to 
pass  water  is  a  symptom  of  over-doses. 

MetahoHam  and  tcmperatiire. — Nutritive  activity  is  increased 
by  Belladonna,  obviously  through  the  increased  circulation  and 
respiration ;  and  most  of  the  solid  excretions  are  increased,  as 
will  be  seen  under  the  urine.  The  temperature  is  corre- 
spondingly raised  ;  but  it  sinks  Avith  the  failure  of  the  circula- 
tion after  large  doses. 

4.  SPECIFIC  USES. 

From  its  sedative  effect  on  the  convolutions,  Belladonna 
in  full  doses  has  been  given  in  the  low  delirium  of  fevers, 
mania  and  alcoholism,  especially  if  Opium  fail.  Neither  for 
this  purpose  nor  as  a  hypnotic  can  it  be  said  to  be  in  general 
use.  It  has  also  been  recommended  in  such  neuroses  as 
epilepsy,  chorea,  and  megrim ;  and  in  some  cases  relieves  the 
s}nnptoms  of  these,  without  effecting  a  cure. 

Belladonna  has  been  given  with  apparent  success  in  many 
forms  of  cord  disease,  including  spasmodic  paralysis. 

Liquor  Atropinae  Sulphatis  is  extensively  instilled  into  the 
et/e  as  a  mydriatic  or  pupil  dilator,  for  ophthalmoscopic  examina- 
tion, and  to  prevent  or  break  down  adhesions  in  iritis  ;  also  to 
paralyse  accommodation  before  determining  refraction.  The 
routine  employment  of  Atropine  in  all  kinds  of  eye  disease  is, 
however,  to  be  deprecated,  as  it  may  sometimes  precipitate 
glaucoma.   See  Fhysostigma,  page  258. 

Atropine  occasionally  relieves  the  salivation  of  Mercury,  of 
pregnancy,  and  of  cerebral  disease,  but  is  necessarily  uncertain, 
as  the  pathology  of  such  cases  is  often  obscure. 

Belladonna  and  Atropine  are  greatly  used  as  anhid7'otics,  to 
check  the  sweats  of  phthisis  and  other  hectic  conditions.  The 
Extract  is  generally  used  in  pill  at  bedtime,  or  the  Solution 
of  Sulphate  of  Atropine  when  the  case  can  be  watched. 

Applied  in  the  form  of  Plaster,  Liniment,  or  Ointment  of 
Belladonna,  or  as  a  lotion  of  Atropine,  this  drug  is  constantly 
employed  as  an  anti-galactagogue,  to  "  dispel  the  milk  "  at  any 
period  after  delivery.    It  may  also  arrest  mammaiy  abscess. 

Belladonna  is  a  valuable  remedy  in  some  cases  of  disease 
of  the  heart  and  vessels,  where  the  indication  is  to  empty  the  left 
ventricle  quickly  and  relax  the  vessels,  without  diminishing 
the  cardiac  force.  Such  cases  cannot  be  further  particularised 
here,  but  it  may  be  said  that  Belladonna  is  frequently  given, 
either  alone  or  combined  with  Digitalis,  thus  securing  certain 
advantages  of  both  drugs,  whilst  otherwise  they  may  antagonise 
each  other.  Belladonna  is  clinically  believed  to  relieve  cardiac 
pain  and  palpitation,  and  is  always  to  be  preferred  to  Opium 
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for  this  i)urposo  ;  probably  this  effect  is  chiefly  an  indirect  one, 
referable  to  frequent  emptying  of  the  ventricles,  loweiing  of 
the  vascular  tension,  and  prevention  of  distension  of  the  heart. 
The  Plasters,  or  the  Extract  mixed  with  Glycerine,  applied  to 
the  prsecordium,  the  Extract  internally,  and  Atropine  subcu- 
taneously,  are  more  trustworthy  forms  for  this  purpose  thim 
the  Tincture.  A  combination  of  Morphine  and  Atropine  sub- 
cutaneously  is  especially  valuable  in  cardiac  distress.  See 
Opium  :  Combinations  of  Morphine  and  Atropine,  page  224. 

Belladonna  is  used  in  diseases  of  the  respiratory  organs, 
both  for  the  prevention  and  for  the  relief  of  spasm  of  the 
bronchi  (asthma),  spasmodic  cough  of  any  kind,  and  especially 
pertussis.  It  is  difi&cult  to  over-estimate  the  value  of  this 
drug  as  a  sedative  to  the  respiratory  nerves,  as  compared  with 
Opium.  The  latter  also  relieves  spasm  and  cough,  but  tends  to 
paralyse  the  respiratory  centre,  and  has  generally  to  be  avoided. 
Belladonna  soothes  the  afferent  and  efferent  nerves  of  the 
bronchi,  but  strengthens  the  respiratory  centre,  and  may  be 
given  with  great  confidence. 

Some  forms  of  chronic  constipation  are  relieved  by  Bella- 
donna, which  is  here  usually  given  as  the  Extract  combined  with 
Aloes.  Acute  obstruction  of  the  bowels  may  yield  to  Atropine, 
with  or  without  Morphine.  Fissure  of  the  anus  and  spasm  of 
the  sphincter  are  benefited  by  its  local  use  as  a  suppository. 

Belladonna  is  useful  in  diseases  of  the  genito-iirinary  organs, 
such  as  chordee,  spermatorrhoea,  some  cases  of  retention  of  mine, 
the  nocturnal  incontinence  of  children,  and  all  forms  of  painful 
spasm  of  the  bladder,  as  in  calculus,  cystitis,  and  prostatitis. 
It  is  best  given  as  suppository,  or  applied  to  the  perinasum. 

Belladonna  or  Atropine  may  be  used  in  poisoning  hij  opium 
[see  page  224),  and  by  calabar  bean  {see  page  259.)  Atropine 
is  given  in  combination  with  Morphine  to  prevent  certain  un- 
pleasant effects  of  the  latter  {see  page  224.) 

5.  REMOTE  LOCAL  ACTION  AND  USES. 

Atropine  is  excreted  unchanged  in  the  urine,  almost  imme- 
diately on  its  administration  :  in  10  to  20  hours  the  last  traces 
have  left  the  body.  It  increases  the  urea,  phosphates,  sulphates, 
and  water,  but  not  the  chlorides  of  the  m-ine;  that  is,  is 
diuretic.  It  cannot  be  said  to  be  much  used  for  this  purpose. 
In  flowing  over  the.ureters,  bladder,  and  urethra,  it  may  again 
relieve  local  pain  and  spasm,  as  indicated  in  the  last  section. 

Stramoiiii  Scniiiia. — Stramonium  Seeds.  The 
dried  ripe  seeds  of  Datura  Stramonium.  Cultivated 
in  Britain. 
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Characters.— 'Bvovjmsh.-\i\?iQ\  reniform,  flat,  finely  pitted, 
wrinkled,  i  inch  long;  taste  bitterish;  odour,  when  bruised, 
disagreeable. 

Stramonii  Folia. — Stramonium  Leaves.  {Not 
official)  The  dried  leaves  of  Datura  Stramonium. 
Collected  from  plants  in  flower,  cultivated  in  Britain. 

Characters.— UiT^Q,  ovate,  sinuous,  deeply  cut ;  of  a  heavy 
odour,  which  is  strongest  while  they  are  drying;  and  of  a 
mawkish  faintly  bitter  nauseous  taste. 

Substances  resembling  Stramonium  Leaves :  Belladonna 
Leaves,  less  wrinkled  ;  Hyoscyamus  Leaves,  hairy. 

Composition. — Both  Seeds  and  Leaves  contain  a  crj^stalline 
alkaloid,  dattirine,  combined  with  malic  acid.  Daturine, 
C17H23NO3,  is  either  identical  with  hyoscyamine,  which  is 
isomeric  but  not  identical  with  atropine  (see  Belladonna)  ;  or  it 
is  a  variable  mixture  of  atropine  and  hyoscyamine.  Incom- 
patibles  :  Daturine,  like  atropine,  is  decomposed  by  caustic  alka- 
lies.   Metallic  salts,  and  mineral  acids. 

Preparations  of  Stramonii  Semina. 

1.  Extractum  Stramonii. — Spirituous,  after  washing  with  Ether. 

Dose,  -g-  to  -i-  gr. 

2.  Tinctura  Stramonii. — 1  in 8  of  Proo/Spirit.  Bose^  10 to 20 min. 


ACTION  AND  USES. 

Daturine  has  an  action  almost  exactly  similar  to  that  of 
Atropine.  Two  points  of  difference  require  to  be  noticed : 
( 1 )  that  the  Extract  of  Stramonium  is  more  powerful  than  the 
green  Extract  of  Belladonna ;  and  (2)  that  Stramonium  is  more 
depressant  to  the  nerves  of  the  bronchi.  The  use  of  Stramonium 
is  almost  confined  to  the  treatment  of  spasmodic  affections  of 
the  respiratory  organs,  such  as  bronchitis  and  asthma.  The 
Extract  in  doses  of  -i-  gr.  may  be  given  to  prevent  or  lessen 
attacks ;  the  Leaves  smoked  as  cigarettes  during  the  paroxysm. 

Hyoscyami  Folia. — Henbane  Leaves.  The 
fresh  leaves  and  flowers,  with  the  branches  to  which 
they  are  attached,  of  Hyoscyamus  niger ;  also  the 
leaves  separated  from  the  branches,  and  flowering 
tops,  carefully  dried.  Collected  from  biennial  plants, 
growing  wild  or  cultivated  in  Britain^  when  about 
two-thirds  of  the  flowers  £g:e  expanded, 
w— 8 
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Characters. — Leaves  of  various  lengths,  sometimes  even  10 
inches;  stalked  or  not;  alternate;  exstipulate;  ovate-oblong, 
acute ;  undulated,  irregularly  toothed,  sinuated,  or  pinna- 
tifid;  pale  green  and  glandular-hairy,  particularly  beneath. 
Branches  subcylindrical,  glandular-hairy.  The  fresh  herb 
has  a  strong  heavy  odour;  a  bitter,  slightly  acrid  taste. 
The  juice  dropped  into  the  eye  dilates  the  pupil.  Substances 
resembling  Hyoscyamus  :  See  Belladonna  and  Stramonium, 

Composition. — The  active  principles  are  (1)  hyoscyamine^ 
C17H23NO3,  a  crystalline  alkaloid,  but  isomeric  not  identical 
with  atropine  ;  and  (2 :  hyoscine,  a  syrupy  alkaloid,  also  isomeric 
with  atropine,  and  forming  salts  such  as  the  hydrobromate  and 
hydriodide.    (See  Stramonii  Folia  and  Belladomice  Folia.) 

Incompatibles :  Vegetable  acids,  Nitrate  of  Silver,  Acetate 
of  Lead,  Liquor  Potassse  and  Liquor  Sodaj. 

Preparations. 

1.  Extractum  Hyoscyami. — A  greefi  extract  from  the  fresh 

plant.    20  in  1.    Dose,  6  to  10  gr. 

From  the  Extract  is  prepared : 

PiLULA  CoLOCYNTHiDis  ET  Hyoscyami. — 1  in  3.  See 
page  278. 

2.  Succus  Hyoscyami. — 3  of  fresh  juice  to  1  of  Spirit.  Dose, 

\  to  1  fl.dr. 

3.  Tinctura  Hyoscyami. — I,  dried,  in  8  of  Proo/ Spirit.  DosCy 

^to  1  fl.dr. 


ACTION  AND  USES. 

These  closely  agree  with  the  action  and  uses  of  Belladonna 
and  Stramonium.  The  special  points  to  be  noted  in  connection 
with  Hyoscyamus  are  as  follows  :  (1)  The  pharmaceutical  pre- 
parations of  the  plant  are  decidedly  weaker  in  their  action,  and 
must  be  given  in  larger  doses.    (2)  The  secondary  or  calmative 
effect  of  the  atropaceous  plants  on  the  convolutions  is  more 
rapid  and  pronounced  with  Hyoscj'imus,  which  is  used  in 
maniacal  excitement.    This  result  appears  to  be  due  to  the 
hyoscine,  which  isrf.  powerful  cerebral  sedative,  controlling' 
restlessness  and  inducing  several  hours'  deep  sleep.    Hyoscine  • 
is  best  given  as  the  hydriodide  hypodermically,  in  doses  of  yi^  , 
to  -J^  gr.  or  more.    It   is  doubtful  how  far  hyoscyamine ' 
possesses  this  action,  and  in  certain  other  respects  the  two . 
alkaloids  seem  opposed  to  each  other.     (3)  The  laxative  and  I 
•  carminative  effects  on  the  bowel  are  decided  ;  and  Hyoscyamus 
is  often  combined  with  purgative  pills.    (4)  The  remote  local '. 
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action  on  the  urinary  organs  is  more  marked,  and  the  Tincture 
is  in  general  use  to  relieve  irritability  of  the  bladder. 

Duboii^inc.  {Not  official) — An  alkaloid  derived 

from  an  Australian  plant,  Duboisia  myoporoides,  and 

possibly  identical  with  Hyoscyamine. 

Sulphate  of  Duboisine,  in  golden-yellow  scales,  is  more 
powerful  than  the  Atropine  salt,  and  may  be  used  as  a  mydriatic, 
in  the  form  of  a  solution,  1  gr.  to  the  ounce.  Stronger  solu- 
tions are  apt  to  produce  general  toxic  effects. 

Homatropine.  (Not  official.) — A  derivative  of 

Atropine.    C^gHoiNOg.    Colourless  prisms. 

Its  action  is  similar  to  that  of  Atropine,  but  weaker.  It  is 
used  only  in  ophthalmic  practice,  its  advantage  being  that 
whilst  it  acts  as  promptly  though  not  so  energetically  as 
Atropine,  its  effects  subside  in  about  one-fourth  the  time. 

Tabaci  Folia.  —  Leaf  Tobacco.  The  dried 
leaves  of  Nicotiana  Tabacum.    From  America. 

Characters. — Large,  sometimes  over  20  inches  long  ;  ovate, 
acute  ;  entire ;  brown  ;  brittle  ;  glandular-hairy  ;  odour  charac- 
teristic ;  taste  nauseous-bitter,  acrid. 

Composition. — Tobacco  contains  2  to  8  per  cent,  of  a  most 
powerful  alkaloid,  nicotine^  and  a  concrete  volatile  oil,  nico- 
tianin,  as  well  as  alkaline  salts  and  other  less  important  sub- 
stances. Nicotine,  {C^lL})2'^2y  ^  colourless,  oily-looking, 
volatile  fluid,  with  an  irritating  odour  of  Tobacco,  and  an  acrid 
taste.  It  gives  precipitates  with  perchloride  of  platinum  and 
tincture  of  galls. 

Tobacco  smoke  contains  the  very  smallest  ""trace  only  of 
nicotine,  or  none,  but  a  number  of  volatile  bodies,  chiefly 
pyridine  compounds,  such  as  pyridine,  CgHgN  ;  picoline,  CgHyN  ; 
lutidine,  C7H9N :  collidine,  CsHnN,  which  have  somewhat  the 
same  action  as  nicotine,  but  less  severe.  HON  and  H2S,  other 
•simpler  gases,  creasote,  etc.,  also  occur  in  tobacco  smoke. 

Pyridine  is  a  colourless  liquid  with  a  powerful  odour. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Tobacco,  taken  by  the  mouth,  is  a  gastro-intestinal 
irritant,  causing  salivation,  nausea,  vomiting,  severe  colic,  and 
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repeated  evacuations.  The  same  effects  may  follow  Tobacco- 
smoking,  and  the  application  of  the  leaf  to  the  unbroken  skin, 
or  of  snuff  to  the  nose.  Tobacco-smoking  and  snuffing  may 
thus  cause  catarrh  of  the  throat  and  stomach,  and  promote  the 
movement  of  the  bowels,  facts  of  therapeutical  interest. 
Tobacco  is  never  given  by  the  mouth.    Snuff  is  an  errhine. 

Injected  into  the  rectum,  an  enema  of  tobacco  (20  gr.  in- 
fused in  8  fl.oz.  of  boiling  water)  rapidly  produces  peristalsis, 
with  expulsion  of  gas  and  faeces,  and  the  specific  effects  to  be 
described.    It  has  been  used  in  ileus  and  constipation. 

2.  ACTION  IN  THE  BLOOD  ;  SPECIFIC  AND  REMOTE  LOCAL  ACTION 

AND  USES. 

Nicotine  very  rapidly  enters  the  blood  from  all  surfaces, 
but  does  not  directly  affect  the  corpuscles.  All  the  organs  are 
quickly  reached.  It  acts  chiefly  upon  the  nervous  structures, 
which  it  first  stimulates,  if  given  in  very  minute  doses ;  but 
afterwards  depresses  in  an  extreme  degree,  causing  intense 
and  universal  debility,  which,  with  the  local  irritation  of  the 
alimentary  canal,  constitute  a  condition  of  collapse.  On 
analysis  it  is  found  that  Tobacco  causes  pleasing  cerebral  ex- 
citement, decided  stimulation  of  the  motor  centres  in  the  cord, 
with  a  feeling,  and  true  increase,  of  muscular  strength  (ending 
in  convulsions  and  paralysis,  in  poisonous  doses)  ;  excitation, 
followed  by  paralysis,  of  the  peripheral  nerves,  both  sensory 
and  motor ;  but  no  direct  effect  on  the  muscles.  Respiration  is 
first  excited,  then  disturbed,  and  finally  arrested,  death  by 
Tobacco  being  due  to  arrest  of  the  respiratory  centre.  The 
action  of  Tobacco  on  the  heart  is  not  directly  the  cause  of  death  : 
the  heart  is  first  slowed,  then  accelerated,  and  finally  weak- 
ened with  slowing,  but  it  beats  after  respirator^'-  death.  The 
blood  pressure  falls,  rises,  and  falls  again,  with  the  cardiac 
action,  and  from  a  direct  central  and  peripheral  effect  on  the 
vaso-motor  apparatus.    The  temperature  falls. 

Tobacco  was  formerly  employed  in  enema  to  produce 
general  muscular  debility  and  relaxation,  for  the  reduction  of 
hernia ;  but  Chloroform  has  entirely  displaced  it.  Its  depres- 
sant effects  suggest  its  use  as  an  antispasmodic  in  whooping 
cough,  asthma,  hiccup,  tetanus,  and  strychnine  poisoning, 
rigidity  of  the  cervix  uteri,  etc.  ;  but  such  a  powerful  di-ug  is 
very  seldom  employed. 

Nicotine  is  excreted  unchanged  in  the  urine,  saliva,  and 
fspces.  As  a  diuretic,  Tobacco  was  formerly  given  in  dropsy, 
but  this  use  of  the  drug  has  also  been  abandoned.  ^ 

Pyridine  has  lately  been  introduced  as  an  antispasmodic  in 
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asthma.  A  fluid  drachm  is  allowed  to  evaporate  from  a  plate 
in  a  smiill  room  in  which  the  patient  sits  for  about  half  an 
hour  thi'ee  times  a  day. 

SCR0PHULAEIACE2E. 
l>ig:italis  Folia-  —  Foxglovp:  Leaves.  The 
leaves  of  Digitalis  purpurea,  the  Purple  Foxglove.  Col- 
lected from  wild  British  plants  of  the  second  year's 
growth  when  about  two-thirds  of  the  flowers  are  ex- 
panded, and  carefully  dried. 

Characters. — From  4  to  12  or  more  inches  long,  sometimes 
as  much  as  5  or  6  inches  broad,  with  a  winged  petiole ;  ovate, 
subacute,  crenate  ;  somewhat  rugose  ;  hairy,  dull-green  above  ; 
densely  pubescent,  paler  beneath.  Odour  faint,  agreeable, 
tea-hke;  taste  very  bitter,  unpleasant.  Substance  reseinbling 
Digitalis  Leaves  :  Matico  ;  more  deeply  reticulated. 

Composition. — The  active  principle  of  Digitalis,  known  as 
digitalinum,  or  digitalin,  occurs  in  two  forms  :  (a)  Homolle  and 
Quevennes  digitalin,  a  yellowish-white,  amorphous  or  scaly, 
intensely  bitter  substance ;  and  [b)  Nativelle^s  digitalin,  in 
crystalline  prisms,  also  very  bitter.  It  is  now  known  to  be  a 
compound  of  four  glucosides,  namely,  (1)  Digitalin  proper, 
CjHj^Og,  insoluble  in  water,  forming  the  bulk  of  Homolle's 
digitalin;  (2)  Digit ale'in,  very  soluble  in  water;  (3)  Digitoxine, 
CsjHsgO^,  insoluble  in  water,  and  the  chief  constituent  of 
Nativelle's  digitalin ;  and  (4)  Digitonin,  C31H52O17,  probably 
the  same  as  saponin,  the  active  principle  of  Senega. 

Incompatibles. — Persalts  of  iron,  which  give  a  slightly  inkj 
colour  with  Digitalis  (tannates) ;  acetate  of  lead ;  preparations 
of  cinchona.    Dose  of  the  powdered  leaf,  \io  2  gr. 

Preparations. 

1.  Infusum  Digitalis.— 1  in  156.    Dose,  1  to  4  fl.dr. 

2.  Tinctura  Digitalis.— 1  in  8  of  Proof  Spirit.  Dose,  5  to  30  min. 

ACTION  AND  USES. 
1.   IMMEDIATE  LOCAL  ACTION  AND  TSES. 

Externally,  Digitalis  has  a  slightly  irritant  action ;  it  is 
probably  not  absorbed  by  the  unbroken  skin. 

Internally,  in  full  doses,  it  deranges  the  stomach  and 
bowels;  dyspepsia,  vomiting,  and  occasionally  diarrhoea  fol- 
lowing its  continued  use,  effects  which  are  partly  local, 
partly  specific,  and  to  be  avoided  or  checked  in  practice. 
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2.   ACTION  IN  THE  BLOOD,  AND  SPECII'IC  ACTION. 

The  active  principles  of  Digitalis  enter  the  blood  freely. 
Thence  they  reach  the  tissues  more  quickly  than  they  leave 
them  ;  and  doses,  however  small,  tend  to  accumulate  in  the  body 
if  closely  repeated.  The  action  of  Digitalis  is  mainly  confined 
to  the  circulatory  organs,  the  other  parts  being  chiefly  affected 
secondarily.  Both  the  heart  and  vessels  are  influenced  by  the 
drug,  the  action  of  which  occupies  four  stages,  the  first  stage  being 
shorter,  the  other  stages  more  marked,  as  the  dose  is  increased. 

In  the  first  stage  the  heart  falls  in  frequency  (say  to  sixty 
per  minute),  from  stimulation  of  the  vagus  in  the  heart  and 
medulla ;  and  beats  with  increased  force,  from  stimulation  of 
the  intrinsic  ganglia.  Therewith  the  arterial  pressure  rises, 
from  the  increased  cardiac  force,  and  from  excitation  both  of  the 
vaso-motor  centre  and  vaso-motor  nerves.  The  result  of  all 
this  is  that  the  ventricles  are  well  filled  (diminished  frequency, 
i.e.  lengthened  diastole) ;  the  ventricles  are  thoroughly  emptied 
(increased  force)  ;  the  arteries  are  thus  well-filled  ;  and  they  are 
kept  filled  (vaso-motor  action).  The  condition  is  that  of  a 
perfect  circulation,  which  empties  the  veins  and  fills  the 
arteries. 

In  the  second  stage,  the  state  of  the  heart  remains  un- 
changed, but  the  vaso-motor  apparatus  of  the  renal  arteries  is 
rather  suddenly  depressed ;  these  vessels  are  relaxed,  and  the 
force  of  the  circulation  is  thus  thrown  upon  them,  that  is,  on 
the  glomeruli.  The  result  is  increase  in  the  excretion  of 
urinary  water. 

In  the  third  stage,  the  heart  rises  in  frequency  from  de- 
pression of  the  vagus,  and  probably  some  irritation  of  the 
sympathetic  (accelerator)  fibres ;  and  it  loses  force  from  com- 
mencing exhaustion  of  the  intrinsic  ganglia  and  muscle.  At 
the  same  time  the  arterial  pressure  falls,  from  the  weakening  of 
the  heart,  and  the  depression  of  the  vaso-motor  apparatus,  which 
spreads  from  the  kidney,  where  it  commenced,  to  the  other 
peripheral  arterioles.    Thus  the  circulation  begins  to  fail. 

In  the  fourth,  stage,  the  action  of  the  heart  becomes  ir- 
regular, infrequent,  and  weak,  from  failure  of  the  ganglia  and 
myocardium  ;  and  it  is  finally  arrested  in  diastole.  Therewith 
the  blood  pressure  gradually  sinks  to  zero,  from  loss  of  cardiac 
force  and  complete  paralysis  of  the  vessel  walls.  Death  occurs 
by  general  circulatory  failure. 

Bespiration  fails  at  last,  but  only  through  the  circulation. 
The  voluntary  muscles  are  paralysed  through  failure  of  their 
blood  supply.  The  uterus  is  said  to  be  stimulated  by  moderate 
doses.    The  body  tonpernture  is  briofly  raised  through  increased 
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vigour  of  the  circulation ;  it  is  then  lowered  hy  the  increased 
blood-flow  in  the  skin ;  and  falls  still  more  in  the  last  stages,  in 
an  irregular  uncertain  way,  from  causes  still  obscure.  Digitalis 
is  thus  a  refrigerant.  The  central  nervous  system  is  only  secon- 
darily affected  through  the  blood  supply.  Headache,  giddiness, 
disturbance  of  sight  and  vision  are  frequently  induced  by- 
medicinal  doses  of  Digitalis ;  with  a  sense  of  faintness,  depres- 
sion, nausea,  or  actual  sickness.  Metabolism  is  variously  in- 
fluenced  by  Digitalis,  according  to  the  length  of  the  different 
stages  and  the  rapidity  of  their  development.  When  the 
pressure  and  temperature  are  high,  the  urea  and  uric  acid  may 
be  increased,  and  certain  salts  diminished  in  amount. 

The  effect  of  Digitalis  on  the  urine  is  equally  uncertain  in 
the  healthy  individual ;  the  period  at  which  the  renal  vessels 
begin  to  be  relaxed,  the  duration  of  the  second  stage,  and  the 
relation  of  the  action  of  the  drug  on  the  heart  to  its  action  on 
the  vessels,  being  all  variable.  As  a  rule,  the  urine  is  not  in- 
creased in  bulk  in  health,  but  remarkably  increased  in  some 
cases  of  dropsy  to  be  presently  referred  to. 

4.  SPECIFIC  USES. 

Digitalis  is  one  of  the  most  valuable  of  medicinal  remedies, 
and  is  employed  in  the  following  conditions  : 

Digitalis  is  indicated  in  disease  of  the  heart,  when  the 
nervo-muscular  structures  of  the  cardiac  walls  fail,  so  that  the 
circulatory  force  falls,  the  cavities  are  incompletely  emptied, 
the  arteries  are  insufficiently  filled,  the  veins  imperfectly 
drained,  and  the  blood  accumulates  behind  the  seat  of  disease. 
Such  a  condition  is  characterised  by  cardiac  distress  and  pain ; 
a  small,weak,  and  often  irregular  pulse  ;  distension  of  the  veins, 
haemorrhage,  dropsy,  and  visceral  disorder ;  and  often  by  con- 
gestion of  the  lungs  and  great  dyspnoea.  It  occurs  under  a 
variety  of  circumstances  which  demand  separate  consideration ; 

The  disturbances  of  the  circulation  produced  by  disease  of 
the  valves  of  the  heart  are  removed  by  a  natural  process  of 
compensation,  consisting  of  hypertrophy  of  the  muscular  walls, 
with  or  without  dilatation  of  the  cavities.  If  this  compensation, 
do  not  occur,  or  fail  after  having  been  established,  and  the 
circulation  be  disordered  as  described,  Digitalis  may  give  relief, 
by  increasing  the  force  of  the  cardiac  wall;  by  lengthening 
diastole,  so  that  the  venous  flow  and  the  ventricular  rest  are 
both  prolonged  ;  and  by  sustaining  the  pressure  on  the  arteries, 
thus  driving  the  blood  in  a  steady  stream  into  the  veins.  All 
the  symptoms  will  be  thus  removed,  including  dropsy,  the 
fluid  being  absorbed  by  the  increased  venous  flow  and  excreted 
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by  the  kidneys  as  a  profuse  diuresis.  Mitral  disease,  tricuspid 
incompetence,  and  aortic  obstruction  are  the  forms  of  valvular 
disease  in  which  imperfect  or  failing  hypeitrophy  is  relieved 
by  Digitalis.  In  aortic  incompetence  the  drug  is  contraindi- 
cated,  as  prolonging  diastole,  and  thus  permitting  greater 
reflux;  but  this  practice  is  not  to  be  carried  too  far,  and 
Digitalis  may  be  given  if  the  ventricle  fail.  In  mild  cases, 
when  little  more  than  a  tonic  effect  on  the  heart  is  desired,  the 
Tincture  is  prescribed.  When  dropsy  is  present,  and  the 
patient  confined  to  bed,  the  Infusion  or  the  powdered  leaf 
should  be  given,  and  the  effect  carefully  watched.  Without 
nourishing,  digestible,  and  digested  food  Digitalis  can  only 
exhaust  the  heart,  and  attention  must  therefore  be  paid  to  the 
stomach,  liver,  and  bowels.  Iron,  and  occasionally  Quinine, 
may  be  combined  with  advantage,  but  only  after  the  excretory 
and  digestive  functions  have  been  restored.  Let  it  be  care- 
fully observed  that  Digitalis  is  not  to  be  given  in  a  routine 
fashion  for  valvular  disease,  but  with  reference  to  the  state  of  the 
muscular  wall  associated  with  the  lesion. 

Digitalis  is  of  great  service  in  failure  of  the  heart  from 
primary/  disease  of  the  walls,  as  in  chronic  myocarditis ;  in  the 
granular  degeneration  of  acute  myocarditis,  pericarditis,  and 
endocarditis,  occurring  in  scarlet  fever  and  acute  rheumatism  ; 
and  in  acute  alcoholism.  In  fatty  degeneration  it  may  have  to 
be  withheld,  lest  irregular  contraction  and  rupture  occur.  Digi- 
talis restores  the  vigour  of  the  heart  in  faihng  hypertrophy  of 
chronic  Bright^ s  disease,  when  it  is  breaking  down  against  ex- 
cessive peripheral  resistance  ;  until  the  heart  begins  to  fail,  the 
drug  is  contraindicated,  but  when  dilatation  sets  in,  it  must  be 
given.  In  functional  or  nervous  palpitation,  pain,  or  irregularity, 
with  debility  and  dyspepsia.  Digitalis  is  often  valuable,  as  also 
in  reflex  cases  with  gastric  disorder,  where  small  doses  control 
the  vagus ;  but  it  must  be  given  intermittently,  the  d)-speptic 
effect  of  the  drug  also  being  remembered.  Digitalis  is  harmful  in 
pure  hypertrophy.  In  disease  of  the  right  ventricle  Ivova.  chrordc, 
lung  disease  it  is  occasionally  useful,  but  fails  entirely  in  some 
cases.  In  exophthalmic  goitre  it  is  invaluable  combined  with 
Quinine  and  Iron.  In  cardiac  dropsy  Digitalis  is  a  thoroughly 
rational  and  highly  successful  remedy.  In  renal  dropsy  it  is  of 
great  service  when  this  is  acute,  complicating  scarlet  fever,  or 
when  due  to  failure  of  an  hypertrophied  heart.  In  dropsy 
from  chronic  tubular  nephritis  (large  white  kidney)  it  is  rarely 
of  use,  as  it  has  no  influence  on  the  renal  cells. 

Digitalis  is  used  in  hsemorrhage,  but  therapeutics  is 
notoriously  uncertain  here.  It  wiU  relieve  haemoptysis  due  to 
mitral  disease,  or  to  the  congestion,  of  incipient  phthisis  with 
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a  languid  circulation.  For  menorrhagia  it  may  be  useful  by- 
stimulating  the  uterine  wall,  or  in  the  subjects  of  heart  disease. 

Digitalis  is  but  little  used  by  English  physicians  as  an 
antipyretic  in  fever,  as  it  is  slow,  uncertain,  dangerous,  and 
unnecessary.  In  secondary  bronchial  catarrh  and  acute  pneu- 
monia it  acts  chiefly  as  a  cardiac  stimulant.  Combined  with 
Quinine  it  is  exhibited  in  phthisis,  but  is  apt  to  derange  diges- 
tion. Empii-ically,  in  doses  of  several  drachms,  the  Tincture 
has  been  found  useful  in  delirium  tremens^  but  is  unquestionably 
dangerous.  Moderate  doses  are  invaluable  in  the  same  disease, 
or  in  subacute  or  chronic  cases  of  alcoholism,  to  stimulate  the 
heart,  relieve  low  sinking  feelings,  and  rouse  the  appetite. 

5.   REMOTE  LOCAL  ACTION. 

Traces  of  some  of  the  active  principles  of  Digitalis  have 
been  detected  in  the  urine.  The  action  of  the  drug  upon  the 
urine,  let  it  be  carefully  noted,  is  not  due  to  any  direct  influence 
on  the  cells  of  the  kidney ;  but  chiefly  on  the  heart  and  vessels 
generally,  partly  on  the  renal  arteries. 

6.  ACTIONS  OF  THE  CONSTITUENTS  OF  DIGITALIS. 

Digitalein  seems  to  possess  the  properties  of  a  mixture  of 
digitalin  and  digitonin.  Digitoxin  is  by  far  (7  times)  the 
most  powerful,  a  local  irritant,  and  a  muscular  depressant ;  and 
therefore,  and  because  insoluble,  unfit  for  use.  None  of  the 
constituents  are  so  suitable  as  Digitalis  Leaf  itself. 

LABIATE. 

Oleum  Rosmarini. — Oil  of  Eosemary.  The 
oil  distilled  from  the  flowering  tops  of  Rosmarinus 
officinalis. 

Characters. — Colourless  or  pale  yellow ;  odour  characteristic ; 
taste  warm,  aromatic. 

Composition— of  Rosemary  consists  of  a  terpene, 
^10^16,  and  a  stearoptene,  CioHjgO.    Bose^  1  to  4  min. 

Preparation. 

Spiritus  Rosmarini.— 1  to  49  of  Spirit.    Dose,  10  to  30  min. 

Oil  of  Rosemary  is  also  contained  in  Linimentum  Saponis 
and  Tinctura  Lavandulae  Composita. 


ACTION  AND  USES. 

Rosemary  resembles  the  other  aromatic  oils  in  its  action 
uses.    It  18  a  favourite  component  of  stimulating  lotions. 
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Oleum  LravandiilsE.— Oil  of  Lavender.  The 
oil  distilled  in  Britain  from  the  flowers  of  Lavandula 
vera. 

.  Characters. — Nearly  colourless  or  pale  yellow,  -vvith  the 
very  fragrant  odour  of  Lavender,  and  a  hot  bitter  aromatic  taste. 
Impurities. — Oils  of  spike  and  turpentine. 

Composition. — Oil  of  Lavender  is  a  mixture  of  a  terpene, 
CioHig,  and  a  stearoptene,  C^oHigO.    Dose,  1  to  4  min. 

Preparations. 

1.  Spiritus  Lavandulae.— 1  to  49  of  Spirit.    Dose,  i  to  1  fl.dr. 

2.  Tinctura  Lavandulae  Composita.— Oil  of  Lavender,  90 

min.;  Oil  of  Eosemary,  10  min.;  Cinnamon,  150  gr.  ; 

Nutmeg,  150  gr. ;  Red  Sandal  Wood,  300  gr. ;  Eectified 

Spirit,  40  fl.oz.    Dose,     to  2  fl.dr. 
Tinctura  Lavandula  Composita  is  contained  in  Liquor  Arseni- 
calis ;  Oleum  Lavandulce  is  also  an  ingredient  of  Linimentum 
Camphorse  Compositum. 


ACTION  AND  USES. 

Lavender  possesses  the  action  of  aromatic  volatile  oils  in 
general,  and  is  used  in  the  same  way.  The  Tincture  is  a 
favourite  colouring  material  for  mixtures  and  lotions. 

Oleum  Mentlise  PiperitsB. — Oil  of  Pepper- 
mint. The  oil  distilled  in  Britain  from  fresh  flower- 
ing Peppermint,  Mentha  piperita. 

Characters. — Colourless,  pale  yellow  or  greenish-yellow, 
becoming  thicker  and  reddish  by  age ;  with  characteristic 
odour;  taste  penetrating  and  aromatic,  succeeded  by  a  sense 
of  coldness  in  the  mouth.    Dose,  1  to  4  min. 

Oleum  Mentlise  Viridis. — Oil  of  Spearmint. 
The  oil  distilled  in  Britain  from  fresh  flowering 
Spearmint,  Mentha  viridis. 

Characters. — Colourless,  pale  yellow  or  greenish-yellow,  be- 
coming reddish  by  age ;  with  characteristic  odour  and  taste. 

Composition. — Peppermint  Oil  consists  of  a  terpene,  mmthene, 
CioHjg,  and  the  official  stearoptene,  menthol  or  peppermint-cam- 
phor, Ci^HgoO.  Oil  of  Spearmint  has  a  somewhat  similar  com- 
position, carvol,  Cn,Hi40,  rei)laciDg  menthol.    Dose,  1  to  4  min. 
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Trepamtions. 
A.  Of  Oil  of  Peppei'mint  : 

1.  Aqua  MenthsB  Piperitse.— 1  in  853,  by  distillation.  Dose, 

1  to  2  fl.oz.  Aqua  Menthce  Fipcrim  is  contained  in  Mis- 
tura  Ferri  Aromatica. 

2.  Essentia  Menthse  Piperitse.— 1  to  4  of  Spirit.   Dose^  10 

to  20  min. 

3.  Spiritus  Menthse  Piperitae.— 1  to  49  of  Spirit.    Dose^  30 

to  60  min. 

Oil  of  Feppermint  is  also  cotitained  in  Pilula  Rhei  Com- 
posita  and  Tinctura  Chloroformi  et  Morphinae. 

B.  Of  Oil  of  Spearmint : 

Aqua  Menthse  Viridis. — 1  in  853,  by  distillation.    Dose^  1 
to  2  11.  oz. 

Menthol. — Menthol.  C^oHgoO.  A  stearoptene 
obtained  by  cooling  the  oil  distilled  from  the  fresh 
herb  of  Mentha  arvensis  (vars.  piperascens  et  glabrata), 
and  of  Mentha  piperita. 

Characters. — Colourless  needles,  usually  moist  from  adher- 
ing oil ;  or  fused  crystalline  masses.  Has  the  odour  and  flavour 
of  peppermint,  producing  warmth  on  the  tongue,  or,  if  air  is 
inhaled,  a  sense  of  coolness.  Solubility/, — Sparingly  in  water, 
readily  in  spirit ;  the  solutions  neutral.  Entirely  dissipated 
by  the  heat  of  a  water-bath.  Boiled  with  H2SO4  and  water  it 
becomes  indigo-blue,  the  acid  brown.    Dose,  J  to  2  gr. 


ACTION  AND  USES. 

Peppermint  possesses  in  the  main  the  action  of  other 
aromatic  oils  (see  Caryophyllum,  page  272),  and  is  used  accord- 
ingly. It  is  a  favourite  flavouring  agent,  with  powerful  car- 
minative effects.  In  two  important  respects,  however,  Pep- 
permint Oil  is  pecuUar  :  (1)  locally,  instead  of  dilatation  it 
causes  at  first  acute  contraction  of  the  vessels,  leading  to  a 
sense  of  coldness ;  (2)  it  appears  to  diminish  instead  of  in- 
creasing the  white  corpuscles  in  the  blood,  by  checking  the 
activity  of  the  intestinal  absorbents. 

Menthol  has  lately  been  used  locally  to  relieve  the  pain  of 
rheumatism,  neuralgia,  and  toothache,  as  possessing  in  a  marked 
degree  the  local  anaesthetic,  vascular  stimulant,  and  disinfectant 
action  of  volatile  oils,  described  under  Oleum  Terehinthinm  (page 
377).    It  is  of  no  real  value  as  an  antiseptic  dressing. 
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Thymol.— Thymol.  C10H13HO.  A  stearoptene 
obtained  from  the  volatile  oils  of  Thymus  vulgaris, 
Monarda  punctata,  and  Carum  Ajowan. 

Source. — Made  \)y  saponifying  the  oils  with  Caustic  Soda, 
and  treating  the  soap  with  Hydrochloric  Acid  ;  or  from  a  distilled 
fraction  of  the  oil  by  exposure  at  a  low  temperature.  Purified 
by  recrystallisation  from  alcohol. 

Characters. — Large  oblique  prisms,  having  the  odour  of 
thyme  and  a  pungent  aromatic  flavour.  Solubility. — 1  in  800 
of  cold  water;  freely  in  alcohol,  ether,  and  solution  of  alkalies. 
Volatilised  completely  by  the  heat  of  a  water-bath.  A  solution 
in  glacial  acetic  acid,  warmed  with  H.2SO4,  becomes  reddish- 
violet.    Lose,  \  to  2  gr. 

Non-official  Freparations. 

(1)  Thymol  Solution.— 1  in  1000. 

(2)  Thymol  Gauze. — Contains  1  per  cent,  of  Thymol. 

(3)  Thymol  Ointments. — From  5  to  30  gr.  in  1  oz. 


ACTION  AND  USES. 

Externally,  Thymol  is  antiseptic,  disinfectant,  and  deodo- 
rant, 1  part  in  109  killing  developed  bacteria.  Although  it  is 
more  active  than  Carbohc  Acid,  and  has  the  further  advantage 
of  a  pleasant  odour  and  a  less  irritant  effect  on  animal  tissues,  it 
has  not  come  to  be  much  used  in  the  Listerian  system.  The 
solution  may  be  employed  as  a  lotion,  injection,  or  spray ;  a 
spirituous  and  ethereal  solution  (1  in  15)  as  an  application  in 
ringworm ;  and  the  Ointments  in  various  diseases  of  the  skin. 

Internally,  the  action  of  Thjonol  somewhat  resembles  that : 
of  Turpentine  ;  but  it  has  not  proved  of  therapeutical  value. 

POLYGONACE^. 

Rtiei  Radix. — Rhubarb  Root.  The  root  partly  • 
deprived  of  its  bark,  sliced,  and  dried,  of  Rheum  pal- 
matum  ;  Rheum  officinale  ;  and  probably  other  species. . 
Collected  and  prepared  in  China  and  Thibet 

Characters. — Somewhat   cyHndrical,  conical,  or  irregular  r 
pieces.  Outer  surface  somewhat  angular  ;  covered  with  a  bright  t 
yellowish-brown  powder;  and  marked  beneath  the  powder 
with  reddish-brown  lines  in  a  yellowish-brown  substance, 
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with  small  star-like  spots.  The  pieces  arc  often  bored  with 
a  hole  which  may  contain  the  remains  of  the  cord  used  to 
suspend  tbein  to  dr5^  Hard,  compact ;  fracture  uneven, 
marbled,  with  sometimes  a  ring  of  star-like  spots.  Odour 
peculiar,  somewhat  aromatic ;  taste  bitter,  feebly  astringent ; 
gritty  between  the  teeth. 

Composition. — Rheum  contains  3  to  4  per  cent,  of  cathartic 
acid,  the  purgative  constituent  of  Stnna  {see  page  260).  With 
this  is  combined  rheo-tannic  acid,  possessing  astringent  proper- 
ties. The  yellow  colouring  matter  is  chrysophan  {see  page  259). 
Emodin,  phceoretin,  starch,  resins,  and  oxalate  of  liine  (35  per  cent.) 
are  less  important  constituents.  Impurities. — English  Rhubarb, 
known  by  taste,  odour,  and  excess  of  starch.  Turmeric,  turned 
brown  by  boric  acid.  Bosc^  as  a  stomachic,  1  to  5  gr. ;  as  a  pur- 
gative, 10  to  20  gr. 

Preparations. 

1 .  Extractum  Rhei. — Spirituous  and  aqueous.  100  in  39.  Dose, 

5  to  15  gr. 

2.  Infusum  Rhei. — 1  in  40.    Dose,  1  to  2  fl.oz. 

3.  Pilula  Rhei  Composita. — Rhubarb,  6  ;  Socotrine  Aloes,  4^  ; 

Myrrh,  3  ;  Hard  Soap,  3  ;  Oil  of  Peppermint,  \ ;  Glycer- 
ine, 2  ;  Treacle,  6.    Dose,  5  to  10  gr. 

4.  Pulvis  Rhei  Compositus. — "  Gregory  s  Powder."  Rhubarb, 

2  ;  Light  (or  11  eavy)  Magnesia,  6  ;  Ginger,  1.  Dose,  20 
to  60  gr. 

5.  Syrupus  Rhei. — Rhubarb,  2;   Coriander,  2;  Sugar,  24; 

Spirit,  8  ;  Water,  24.     Dose,  1  to  4  fl.dr. 

6.  Tinctura  Rhei.— Rhubarb,  2  ;  Cardamoms,  | ;  Coriander,  J  ; 

Saffron,  ^  ;  Proof  Spirit,  20.  Dose,  as  a  stomachic,  1  to 
2  fl.dr.  ;  as  a  purgative,    to  1  fl.oz. 

7.  Vinum  Rhei.— Rhubarb,  11  ;  Canella,  1;  Sherry,  146.  Dose, 

1  to  2  fl.dr. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  TSES. 

The  action  of  Rhubarb  is  confined  to  the  alimentary  canal. 
In  small  doses  (1  to  5  gr.),  the  bitter  principle  and  rheo-tannic 
acid  are  chiefly  active,  as  bitter  stomachics  and  intestinal 
astringents.  In  larger  doses  (up  to  40  gr.)  the  cathartic  acid 
•^  xf  rts  its  influence  before  the  rheo-tannic  acid  ;  stimulates  thfi 
intestinal  movements  and  liver,  as  in  Senna,  with  some 
-rriping ;  and  causes  purgation,  producing  in  six  to  eight 
hours  a  liquid  motion,  of  a  yellow  colour  from  the  pigment  of 
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the  Rhubarb  and  excess  of  bile.  Thereafter,  the  effect  of  the 
tannic  acid  becomes  evident,  and  the  bowels  are  confined. 

Ehubarb  is  used  in  small  doses  as  a  bitter  stomachic, 
intestinal  astringent,  and  tonic,  to  correct  atonic  indigestion 
with  diarrhoea,  as  in  dyspeptic  and  rickety  infants  and  children. 
Larger  doses  are  given  as  a  purgative,  in  the  form  of  the  Com- 
pound Powder,  combined  sometimes  with  a  mercurial,  to  sweep 
out  the  bowels  and  then  set  them  at  rest,  in  cases  of  summer 
diarrhoea,  and  diarrhoea  ah  ingestis  of  children.  The  Compound 
Pill  is  a  familiar  mild  laxative  for  habitual  use,  suiting  some 
persons  but  demanding  constant  repetition  in  the  majority.  The 
cholagogue  action  of  Rhubarb  adds  to  its  value  both  in  stomachic 
and  purgative  preparations,.  Its  griping  effect  must  be  re- 
membered, and  the  drug  never  given  alone. 

2.  ACTION  IN  THE  BLOOD,  SPECIFIC  AND  REMOTE  LOCAL  ACTION. 

The  chrysophan,  at  least,  is  absorbed  into  the  blood,  passes 
through  the  tissues,  and  is  thrown  out  in  the  secretions,  which 
it  stains  yellow,  including  the  urine. 

MYRISTICACE^. 
Myristica. — Nutmeg.  The  dried  seed  of  Myris- 
tica  fragrans,  divested  of  its  hard  coat  or  shell.  From 
the  Malayan  Archipelago. 

Characters. — Ovoid;  about  an  inch  long;  greyish-brown 
externally,  with  reticulated  furrows ;  internally  greyish-red  with 
brownish-red  veins,  so  that  the  transverse  section  is  marbled. 
Odour  strong,  pleasantly  aromatic ;  taste  agreeably  aromatic, 
warm,  bitterish. 

Composition. — Nutmeg  and  mace  contain  about  30  per  cent, 
of  the  official  concrete  oil,  4  to  9  per  cent,  of  the  official  volatile 
oil,  starch,  etc. 

Nutmeg  is  contained  in  Pulvis  Catechu  Compositus,  Pulvis 
Cretae  Aromaticus,  Spiritus  Armoracia3  Compositus,  and 
Tinctura  Lavandulae  Composita. 

From  Myristica  are  made  : 

I.  Oleum  MyristicsB  Expressum. — A  concrete  oil  obtained  from 
Nutmeg  by  expression  and  heat.  Orange-coloured, 
mottled,  of  firm  consistence,  with  the  odour  of  Nutmeg. 
Is  composed  of  glyceryl  combined  with  oleic,  butyric,  and 
myristic  (HC14H27O2)  acids  ;  with  a  little  volatile  oil  and 
resin. 

Olemn  Myristicce  Expressum  is  contained  in  Emplastrum 
Calefaciens  and  Emplastrimi  Picis. 
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2.  Oleum  Myristicse.— The  oil  distilled  in  Britain  from  Nut- 
meg. Colourless,  fragrant.  Consists  chiefly  of  a  ter- 
pene,  myristicen,  CioHig,  and  imjristicol,  CioHigO.  Dose, 
1  to  4  min. 

Freparation, 

Spiritus  Myristic^:.— 1  to  49  of  Spirit.  Dose^  30  to  60  min. 
Spiritus  Mijristicce  is  contained  in  Mistura  Ferri  Com- 
posita. 

Oleum  Myristicce  is  contained  in  Pilula  Aloes  SocotrinaB 
and  Spiritus  Aramoniae  Aromaticus. 


ACTION  AND  USES. 

The  Expressed  Oil  has  locally  the  mechanical  and  stimu- 
lant actions  of  the  fixed  and  volatile  oils,  and  is  used  as  an 
inunction  or  in  plasters  to  relieve  the  pain  and  swelling  of 
chronic  rheumatism,  etc.  The  Volatile  Oil  resembles  its  many 
allies,  and  is  chiefly  used  for  culinary  purposes. 

LAUEACEiE. 
Cinnamomi  Cortex. — Cinnamon  Bark.  The 
dried  inner  bark  of  shoots  from  the  truncated  stocks 
or  stools  of  the  cultivated  Cinnamon  tree,  Cinnamomum 
zeylanicum.  Imported  from  Ceylon,  and  distinguished 
in  commerce  as  Ceylon  Cinnamon. 

Characters. — Closely  rolled  quills,  each  ahout  f  of  an 
inch  in  diameter,  and  containing  smaller  quills.  It  is  thin, 
brittle,  splintery,  light  yellowish-brown  externally,  with  little 
scars  or  holes  and  faint  shining  wavy  lines;  darker  brown 
within.  Odour  fragrant ;  taste  warm,  sweet,  aromatic,  im- 
purity  :  Cassia  bark,  rougher,  thicker,  less  aromatic,  starchy. 

Composition. — Cinnamon  Bark  contains  the  official  volatile 
oil,  tannic  acid,  sugar,  and  gum.    Dose,  10  to  20  gr. 

Freparatio)2s. 

1.  Aqua  Cinnamomi. — 1  in  8,  by  distillation.  Dose,  1  to  2  fl.oz. 

2.  Pulvis  Cinnamomi  Compositus. — Cinnamon,  1 ;  Cardamoms, 

1 ;  Ginger,  1.    Dose,  3  to  10  gr. 
Pulvis  Cinnamomi  Compositus  is  contained  in  Pilula  Aloes  et 
Ferri,  and  Pilula  Cambogia?  Composita. 

3.  Tinctura  Cinnamomi.—!  in  8.    Dose,  ^  to  2  fl.dr. 

Cinnamon  is  also  contained  in  Pulvis  Catechu  Compositus, 
Pulvis  Cretae  Aromaticus,  Pulvis  Kino  Compositus,  Decoctum, 


352    Materia  Medic  a  and  Therapeutics. 


HaBmatoxyli,  Infusum  Catechu,  Tinctura  Cardamomi  Com- 
posita,  Tinctura  Lavandulae  Composita,  and  Vinum  Opii. 

From  Cinnamomi  Cortex  is  made : 

Oleum  Cinnamomi.— The  oil  distilled  from  Cinnamon.  Yel- 
lowish when  recent,  becoming  red;  odour  and  taste 
of  Cinnamon.  Contains  (or  j'ields)  cinnamic  aldehyde, 
C8H7COH,  and  cinnamic  acid,  C8H7COOH,  as  jvell  .as 
henzoates.  See  Styrax,  page  368,  and  BalHamwn  Peru- 
viamcm,  page  255.    Dose,  1  to  4  min. 

Preparation. 

Spiritus  Cinnamomi.— 1  to  49  of  Spirit.    Dose,  ^  to  1  fl.dr. 

Spirit  of  Cinnamon  is  contained  in  Acidum  Sulphuiicum 
Aromaticum. 


ACTION  AND  USES. 
Cinnamon,  besides  possessing  the  same  action,  and  being 
used  for  the  same  purposes,  as  other  aromatic  substances  (see 
Caryophyllum,  page  272),  has  moderately  astringent  properties 
in  virtue  of  its  tannic  acid.  It  is  therefore  the  favourite 
flavouring  and  carminative  agent  in  the  official  astringent 
powders,  tinctures,  etc.    These  are  chiefly  used  in  diarrhoea. 

Camphora. — Camphor.  Q^^K^fi.  A  stearop- 
tene  obtained  from  the  wood  of  Cinnamomum  Cam- 
phora.  Imported  crude  from  J apan  and  China ; 
purified  by  sublimation. 

Characters  and  composition. — Solid,  colourless,  translucent 
crystalline  masses,  with  many  fissures ;  tough,  but  readily 
powdered  if  moistened  with  spirit,  ether,  or  chloroform  ;  odour 
powerful,  penetrating ;  taste  pungent,  bitter,  followed  by  a 
sensation  of  cold.  It  floats  on  water  (sp.  gr.  "990) ;  bums 
readily  with  a  bright  smoky  flame  ;  volatilises  at  ordinary 
temperatures  ;  sublimes  entirely  when  heated.  Solubility :  very 
slightly  in  water ;  readily  in  spirit,  ether,  or  chloroform. 
Forms  a  fluid  compound  with  Carbolic  Acid,  Chloral  Hj^drate, 
Thymol,  etc.  Borneo  Camphor,  sometimes  substituted  for 
Japan  Campbor,  is  obtained  from  Dryobalanops  aromatica; 
has  the  formula  CjoHigO,  i.e.  bears  the  same  relation  to  it  as 
alcohol  to  aldehyde  ;  and  sinks  in  water.    Dose,  1  to  5  gr. 

Preparations. 

1.  Aqua  CamphorsB. — About  ^  gr.  in  1  fl.oz.,  by  maceration,  j 

Dose,  1  to  2  fl.oz.  ' 

2.  Linimentum  Camphora.— 1  to  4  of  Olive  Oil. 
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8.  Linimentum  Camphorse  Compositum.— 20 ;  Strong  Solu- 
tion of  Ammonia,  40  ;  Spirit,  120  ;  Oil  of  Lavender,  1. 

4.  Spiritus  Camphorse.— 1  in  10  of  Rectified  Spirit.    Dose^  10 

to  30  min.  (in  milk  or  on  sugar). 

5.  Tinctura    Camphorse    Composita.—"  Paregoric  Elixir." 

Camphor,  30  gr. ;  Opium,  40  gr.  ;  Benzoic  Acid,  40  gr.  ; 
Oil  of  Anise,  \  dr. ;  Froof  Spirit,  20  fl.oz.  1  fl.dr.  con- 
tains \  gr.  of  Opium,    jjose^  15  to  60  min. 

Camphor  is  also  contabied  in  Linimcnta  Aconiti,  Belladonnge, 
Chloroformi,  Hydrargyri,  Opii,  Saponis,  Sinapis  Compositum, 
Tercl)inthina3,  and  Torebinthinae  Aceticum  ;  and  in  Unguentum 
Hydrargyri  Compositum, 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Camx)hor  closely  resembles  in  its  action  the 
volatile  oils,  as  described  under  Oleum  Terebinthince.  It  is  (1) 
weakly  antiseptic  ;  (2)  stimulating  to  the  local  circulation ; 
and  (3)  sedative  to  the  nerves  after  preliminary  stimulation. 
The  uses  of  Camphor  externally  depend  on  these  properties  : 
the  many  liniments  and  ointments  which  contain  it  are  in- 
tended to  increase  the  nutrition  of  indurated  or  stiffened  parts, 
to  relieve  pain,  or  to  produce  counter-irritation.  The  com- 
pounds with  Carbolic  Acid,  Chloral,  and  Thymol,  are  anodynes. 

Internally. — Camphor  combined  with  Carbolic  Acid  forms 
an  antiseptic  and  anaesthetic  di^es^ing  for  carious  teeth.  On  the 
tongue  it  produces  its  peculiar  taste,  increase  of  the  local  cir- 
culation, salivation^  and  mucous  flow.  Reaching  the  stomach, 
it  causes  a  sense  of  warmth  ;  is  a  weak  antiseptic  ;  and  again 
acts  like  Turpentine.  Briefly,  it  is  a  carminative  :  its  purely 
local  action  stimulating  digestion  and  relieving  flatulence, 
and  its  reflex  effects  being  visible  in  increased  action  of  the 
heart,  fulness  and  force  of  the  pulse,  and  cerebro-spinal  excita- 
tion. Its  carminative  properties,  whilst  generally  applicable, 
are  specially  valuable  in  hysterical  vomiting. 

The  intestinal  effects  of  Camphor  are  similar,  and  it  is 
therefore  useful  in  some  forms  of  diarrhoea,  in  the  first  stage 
of  cholera,  and  in  meteorism. 

2.  ACTION  ON  THE  PLOOD. 

Camphor  enters  the  blood  freely  from  the  unbroken  skin 
and  mucous  surfaces,  and  is  found  in  it  unchanged.  The 
leucocytes  markedly  increase  in  number,  apparently  from 
the  stimulation  of  the  abdominal  circulation. 
X— 8 
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3.    SPECIFIC  ACTION  AND  USES. 

In  the  organs  and  tissues  a  portion  of  the  Camphor 
administered  is  found  unchanged  ;  the  rest  ai)pears  to  combine 
with  glucose.  The  nervous  system  is  chiefly  affected  by  this 
drug,  which  in  doses  above  those  usually  ordered  may  so  act 
on  the  cerebrum  as  to  produce  a  kind  of  intoxication,  with 
confusion  of  mind  and  speech,  excited  gait  and  gesture,  and 
thereafter  convulsions,  probably  originating  partly  also 
in  the  medulla.  Moderate  doses  are  said  to  produce  an  aphro- 
disiac, followed  by  an  anaphrodisiac,  effect.  The  heart  is  stimu- 
lated directly,  as  well  as  reflexly  from  the  stomach  as  we  have 
seen.  Camphor  has  accordingly  been  used  in  nervous  and 
cardiac  prostration,  esj)ecially  in  the  acute  specific  fevers,  such 
as  typhoid  and  erysipelas ;  in  poisoning  by  opium  and  other 
narcotics ;  in  alcoholism,  including  delirium,  tremens ;  and  in 
various  nervous  disorders,  dependent  probably  on  disturbance 
of  the  cerebral  and  spinal  centres,  such  as  insanity,  hysteria, 
whooping  cough,  priapism,  and  spermatorrhoea.  In  large 
doses  of  particular  preparations,  and  probably  in  certain  sub- 
jects. Camphor  instead  of  excitement  produces  rapid  depression, 
chiefly  referable  to  the  heart :  namely,  failure  of  the  pulse, 
pallor,  coldness  and  moistness  of  the  surface,  impaired  local 
sensibility,  and  unconsciousness.  The  respiration  is  much 
disturbed  after  full  doses,  in  association  with  convulsions  and 
coma.  Camphor  is  a  decided  diaphoretic  through  its  action 
on  the  sweat  centres.  Its  action  on  metabohsni  is  unknowTi, 
except  that  it  lowers  the  body  temperature,  both  in  health  and 
in  pyrexia.  Both  these  effects  may  contiibute  to  the  value  of  ." 
Camphor  in  fevers. 

4.  KEMOTE  LOCAL  ACTION  AND  USES. 

Camphor  is  excreted  unchanged  by  the  respiratory  organs, . 
on  which  it  probably  acts  like  Tm-pentine.  It  is  a  common  i 
ingredient  of  expectorant  mixtures,  especially  as  the  Compound  \ 
Tincture.  The  skin  also  throws  out  Camphor,  which  not  only : 
specifically  increases,  but  gives  its  odour  to  the  perspiration. 
This  refrigerant  action  accounts  for  the  popular  use  of  the 
drug  in  common  colds.  The  kidneys  do  not  excrete  Camphor  i 
a«  such,  but  as  a  complex  product. 

Sassafras  Ra<lix.— SassafrasEoot.  TJic  dried  (( 
root  reduced  to  chips  or  shavings  of  Sassafras  officinale.  : 
Fi:om  North  America. 
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Characters.—lm^Q  branched  pieces,  covered  with  bark; 
more  usually  in  chips  or  shavings.  Bark  rough,  greyish- 
brown  externally  ;  internally  smooth,  glistening,  rusty-brown  : 
odour  agreeable,  aromatic  ;  taste  pecuhar,  aromatic,  somewhat 
astringent.  Wood  soft,  light ;  greyish-yeUow  or  red,  with  a 
more  feeble  taste  and  odour  than  the  bark. 

Composition.— ^i\^^?its:2,^  contains  a  volatile  oil,  consisting 
chiefly  of  sasmfrol,  CjoHioOo,^  and  a  terpene ;  a  resin  ;  and  a 
neutral  crystalline  body,  sassafrin. 

Sassafras  is  contained  in  Decoctum  Sarsie  Compositum. 


ACTION  AND  USES. 

The  physiological  action  of  Sassafras  is  unknown.^  The 
drug  is  rarely  used  alone,  but  in  the  Compound  Decoction  of 
Sarsaparilla.  It  is  supposed  to  increase  the  action  of  the  skin 
and  kidneys  in  syphilis,  rheumatism,  etc.,  and  thus  to  be  an 
alterative.    See  Sarsa^  Radix,  page  388. 

Nectandi'se  Cortex.— Bebeeru  Bark.  The  bark 
of  Nectaiidra  Rodisei,  the  Greenheart  Tree.  Imported 
from  British  Guiana. 

Characters. — Flattish  heavy  pieces,  1  to  2  feet  long,  2  to  6 
inches  broad,  J  inch  or  more  thick.  Externally  greyish-brown  ; 
internally  dark  cinnamon-brown,  with  longitudinal  striae. 
Very  hard,  brittle,  fracture  coarse-grained.  Inodorous  ;  taste 
strong,  bitter,  astringent. 

Composition. — The  active  principle  of  Bebeeru  Bark  is 
the  oiScial  heherine,  with  tannin. 

From  Nectandrce  Cortex  is  made: 

Beberinse  Sulphas. — Sulphate  of  Beberine. 

Source. — Made  by  (1)  exhausting  the  powdered  bark  with 
Sulphuric  Acid  and  Water,  and  concentrating  the  liquor ;  (2) 
precipitating  the  colouring  matter  with  Lime,  short  of  neutrali- 
sation ;  (3)  filtering  and  precipitating  impure  Beberine  by  Solu- 
tion of  Ammonia;  (4)  washing  and  drying  the  precipitate,  and 
dissolving  it  in  Spirit,  distilling  off  the  latter,  and  dissolving 
the  residue  in  Diluted  Sulphuric  Acid;  (5)  purifying,  and 
evaporating  to  dryness  on  glass  plates. 

Characters. — Dark-brown,  thin,  translucent  scales  ;  yellow 
when  in  powder ;  with  a  strong  bitter  taste.  Is  probably  a 
.mixture^  of  Sulphates  of  Beberine,  C^fiH^sN^O,;,  Nectandrine, 
^40^46^208,  and  other  alkaloids.    Solubility  :\  in  80  of  water  ; 
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sparingly  in  spirit.  Aqueous  solution  gives  a  yellowish-white 
precipitate  with  NaHO,  soluble  in  ether.  Incompalibles.-- 
Alkalies  and  their  carbonates,  bromide  and  iodide  of  potassium, 
lime-water,  tartaric  acid  and  tartrates,  astringent  infusions  and 
tinctures.    Dose,  1  to  10  gr. 


ACTION  AND  USES. 

Bebeeru  Bark  is  an  aromatic  bitter,  stomachic  and  tonic 

in  its  effects,  like  Orange  and  Cascarilla  ;  the  alkaloid  possesses 
the  properties  of  a  pure  bitter.  Like  all  other  substances 
of  this  class,  Beberine  is  antiseptic,  and  to  a  small  extent 
antipyretic  and  antiperiodic  ;  but  these  effects  being  insig- 
nificant, its  use  in  fever  and  ague  has  now  been  abandoned. 

ARISTOLOCHItE. 
SerpeiitaricE  Rliizoiiia.  —  Serpentary  Ehi- 
ZOME.    The  dried  rhizome  and  rootlets  of  Aristolochia 
Serpentaria,  or  of  Aristolochia  reticulata.  From  North 
America. 

Characters. — Rhizome  twisted,  about  1  inch  long  and  ^  of: 
an  inch  in  diameter ;  marked  above  by  remains  of  former: 
stems  ;  giving  off  below  a  tuft  of  slender  rootlets,  1  to  4  inches 
long;  dull  yellowish-brown.  Odour  aromatic,  camphoruceous ; 
taste  bitter,  aromatic,  camphoraceous.  The  rhizome  of  Aris- 
tolochia reticulata  is  a  little  thicker ;  the  rootlets  longer,  coareer,- 
and  less  matted.  Substances  resembling  Serpentary  :  Arnica, 
Valerian,  Veratrum  Viride  {q.v.). 

Composition. — Serpentary  contains  chiefly  a  volatile  oil  and 
a  resin,  with  some  bitter  principle. 

Pre^mrations. 

1.  Infusum  Serpentariae. — 1  in  40.    Dose,  1  to  2  fl.oz. 

2.  Tinctura  Serpentarise. — 1  in  8  of  Froof  Spirit.    Dose,  ^ 

2  fl.dr. 

Serpentary  is  contained  in  Tinctura  Cinchonas  Composita. 


ACTION  AND  USES. 

Serpentary  possesses  local  and  general  stimulant  and  tonii 

properties,  closely  resembling  those  of  A^ilerian  and  Cascarilla 
Tt  is  occasionally  used  in  nervous,  despondent,  or  excitable  con' 
ditions,  as  well  as  in  low  fevers  and  febrile  states. 


Mezerei  Cortex. 


357 


Colo  Bai  k. — Cortex  Yerus.  Paracoto  Bark. 

— Cortex  Para.  {Not  official.)  The  barks  of  two 
allied  trees,  from  Bolivia. 

Characters. — Goto  Bark  somewhat  resembles  Cinchona  Bark, 
with  an  aromatic  resinous  odour,  and  a  j)ungent  taste. 

Composition. — Goto  verus  contains  coto'in^  C2.;^i^0q,  yel- 
lo\\'ish,  amorphous  or  finely  crystalline,  with  a  balsamic  odour 
and  a  bitter  taste ;  nearly  insoluble  in  water,  soluble  in  spirit. 
Para  bark  contairi^ para cotain^  GjgHioOy,  in  minute  pale  crystals  ; 
insoluble  in  water.  Dose^  of  cotoin,  ^  to  2  gr.  •  of  paracotoYn, 
U  to  3  gr.   


ACTION  AND  USES. 

The  only  physiological  effect  of  Goto  is  as  an  intestinal 
astringent.  It  is  useful  in  persistent  subacute  or  chronic 
dian-hoea  in  phthisical  and  delicate  subjects. 


SANTALAGE^. 

Oleum  Naiitali. — Oil  of  Sandal  Wood.  The 
volatile  oil  distilled  from  the  wood  of  Santalum  album. 
From  India. 

Characters. — Thick,  pale  yellow ;  odour  strongly  aromatic  ; 
flavour  pungent,  spicy.  Eeadily  soluble  in  alcohol.  Contains 
two  bodies,  G15H24O  and  GjgHogO.  Dose,  10  to  30  min.,  in  cap- 
sules or  as  emulsion. 


ACTION  AND  USES. 

Oil  of  Sandal  Wood  resembles  Copaiva  in  its  action  and 
uses,  but  is  more  easily  taken.    {See  page  264.) 


THYMELAGEiE. 
Iflezerei  Cortex.— Mezereon  Bark.  The  dried 
bark  of  Daphne  Mezereum,  or  of  Daphne  Laiireola. 
British. 

Characters.— Jjong,  thin,  flattened  strips,  folded  or  rolled 
into  disks;  or  small  quills.     Internally  whitish,  silky,  very 
^""-h;  externally  covered  by  a  brown  corky  layer.  No  marked 
r ;  taste  burning,  acrid. 

Coinposition.—MezQiQon  contains  an  active  acrid  resin,  the 
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sparingly  in  spirit.  Aqueous  solution  gives  a  yellowish-wliite 
precipitate  with  NaHO,  soluble  in  ether.  Incoinpalibles.-- 
Alkalies  and  their  carbonates,  bromide  and  iodide  of  potassium, 
lime-water,  tartaric  acid  and  tartrates,  astringent  ini'usions  and 
tinctures.    Dose,  1  to  10  gr. 


ACTION  AND  USES. 

Bebeeru  Bark  is  an  aromatic  bitter,  stomachic  and  tonic 
in  its  effects,  like  Orange  and  Cascarilla ;  the  alkaloid  possesses 
the  properties  of  a  pure  bitter.  Like  all  other  substances 
of  this  class,  Beberine  is  antiseptic,  and  to  a  small  extent 
antipyretic  and  antiperiodic  ;  but  these  effects  being  insig- 
nificant, its  use  in  fever  and  ague  has  now  been  abandoned. 

ARISTOLOCHItE. 
SerpeiitariaB  Rtiizoiiia.  —  Serpentary  Ehi- 
ZOME.    The  dried  rhizome  and  rootlets  of  Aristolocliia 
Serpentaria,  or  of  Aristolocliia  reticulata.  From  Korth 
America. 

Characters. — Ehizome  twisted,  about  1  inch  long  and  ^  of 
an  inch  in  diameter ;  marked  above  by  remains  of  former 
stems ;  giving  off  below  a  tuft  of  slender  rootlets,  1  to  4  inches 
long;  dull  yellowish-brown.  Odour  aromatic,  camphoraceous  ; 
taste  bitter,  aromatic,  camphoraceous.  The  rhizome  of  Aris- 
tolochia  reticulata  is  a  little  thicker  ;  the  rootlets  longer,  coai'ser, 
and  less  matted.  Substances  rescmbHng  Serpentary  :  Arnica, 
Valerian,  Veratrum  Viride  ((/.v.). 

Composition. — Serpentary  contains  chiefly  a  volatile  oil  and 
a  resin,  with  some  bitter  principle. 

Preparations. 

1.  Infusum  Serpentarise. — 1  in  40.    Dose,  1  to  2  fl.oz. 

2.  Tinctura  Serpentariae. — 1  in  8  of  Froof  Spii-it.    Dose,  i  to 

2  fl.dr. 

Serpentary  is  contained  in  Tinctura  Cinchonas  Composita. 


ACTION  AND  USES. 

Serpentary  possesses  local  and  general  stimulant  and  tonic 

properties,  closely  resembling  those  of  Valerian  and  Cascarillii. 
Tt  is  occasionally  used  in  nervous,  despondent,  or  excitable  con- 
ditions, as  well  as  in  low  fevers  and  febrile  states. 
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Coto  Bark.— Cortex  Yerus.  ParacotoBark. 

— Cortex  Para.  {Not  official.)  Tlie  barks  of  two 
allied  trees,  from  Bolivia. 

Characters.—Ooio  Bark  somewhat  resembles  Cinchona  Bark, 
with  an  aromatic  resinous  odour,  and  a  x^ungcnt  taste. 

Composition. — Goto  verus  contains  coto'in,  0.2o\1i%Oq,  yel- 
lowish,  amorphous  or  finely  crystalline,  with  a  balsamic  odour 
and  a  bitter  taste ;  nearly  insoluble  in  water,  soluble  in  spirit. 
Para  bark  Qonisdn^ para coto'in,  CjqHioOy,  in  minute  pale  crystals  ; 
insoluble  in  water.  Dose,  of  cotoin,  \  to  2  gr.  •  of  paracotoYn, 
U  to  3  gr. 

ACTION  AND  USES. 

The  only  physiological  effect  of  Goto  is  as  an  intestinal 
astringent.  It  is  useful  in  persistent  subacute  or  chronic 
dianhcea  in  phthisical  and  delicate  subjects. 

SANTALACE^. 

Oleum  Nantali. — Oil  of  Sandal  Wood.  The 
volatile  oil  distilled  from  the  wood  of  Santalum  album. 
From  India. 

Characters. — Thick,  pale  yellow ;  odour  strongly  aromatic ; 
flavour  pungent,  spicy.  Eeadily  soluble  in  alcohol.  Contains 
two  bodies,  C15H24O  and  Ci5H2eO.  Dose,  10  to  30  min.,  in  cap- 
sules or  as  emulsion. 

ACTION  AND  USES. 

Oil  of  Sandal  Wood  resembles  Copaiva  in  its  action  and 
I  uses,  but  is  more  easily  taken.    {See  page  264.) 

THYMELACE^. 

Mezerei  Cortex.— Mezereon  Bark.  The  dried 
;bark  of  Daphne  Mezereum,  or  of  Daphne  Laureola. 
■British. 

•       Characters.— hon^,  thin,  flattened  strips,  folded  or  rolled 
mto  disks;  or  small  quills.     Internally  whitish,  silky,  very 
rough ;  externally  covered  by  a  brown  corky  layer.  No  marked 
'dour ;  taste  burning,  acrid. 

Composition.—^QZQXQon  contains  an  active  acrid  resin,  the 
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anhydride  of  a  resinous  acid  mezereinic  acid ;  an  mari  fixed  oil ; 
and  a  glucoside  daphnin,  CyiHa^Ojg,  also  probably  inactive. 

Preparation. 

Extractum  Mezerei  iEthereum. — Made  by  macerating  in  Ether 
a  spirituous  extract,  and  evaporating. 

From  Extractum  Mezerei  JEthereum  is  prepared : 
Linimentum  Sinapis  Compositum. — 8  gr.  in  1  fl.oz. 
Mezereon  is  an  ingredient  of  Decoctura  Sarsae  Compositum. 


ACTION  AND  USES. 

Mezereon  is  a  powerful  local  irritant,  like  ^Mustard, 
causing  vesication  {see  page  227).  Internally  it  is  stimulant, 
diaphoretic,  and  alterative :  an  irritant  poison  in  large  doses, 

EUPHORBIACE^. 

Cascarillee  Cortex. — Cascarilla  Bark.  The 
dried  bark  of  Croton  Eluteria.    From  the  Bahamas. 

Characters. — Quills  1  to  3  or  more  inches  long,  ^  to  ^  an 
inch  in  diameter ;  with  a  dull  brown  corky  layer,  coated  with  a 
silvery-white  lichen.  Fractm^e  brown,  short,  resinous.  Taste 
warm  and  nauseously  bitter ;  odour  agreeable,  aromatic,  es- 
pecially when  burned.  Substance  resembling  Cascarilla:  Pale 
Cinchona  Bark ;  less  white,  smooth,  and  small. 

Co7nposition. — Cascarilla  contains  a  complex  mixture  of 
volatile  oils  and  resins,  a  crystalline  bitter  principle,  cascarillin, 
Ci2Hji04,  starch,  tannin,  etc.  Incompatiblts.  —  Lime-water, 
metallic  salts,  mineral  acids. 

'JPi'eparafions. 

1.  Infusum  Cascarillse. — 1  in  10.    Dose,  1  to  2  fl.oz. 

2.  Tinctura  Cascarillse. — 1  in  8  of  Proof  Spirit.  Dose,  ^  to  2  fl.dr. 


ACTION  AND  USES. 

Cascarilla  acts  in  virtue  of  the  aromatic  oils  and  the  bitter 
principle  which  it  contains.  It  is  a  pleasant  and  useful 
aromatic  bitter  stomachic. 

Oloiiiii  Crotoiiis. — Croton  Oil.  The  oil  ex- 
pressed in  Britain  from  the  seeds  of  Croton  Tigliura. 
From  the  East  Indies. 
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CArtr^^'/frs.— Brownish-yellow  to  dark  reddish-brown,  fluo- 
rescent ;  consistence  viscid,  increased  by  age  ;  odour  faint, 
peculiar,  rancid,  disagreeable;  taste  oily,  acrid.  Entirely 

soluble  in  alcohol.  ,     .      ,        .     o  ^ 

Characters  of  the  Seeds.— Ahowi  the  size  of  a  gram  ot  cottee, 
oval  or  oval-oblong,  dull  brownish- grey,  without  odour.  Sub- 
stance resemhUng  Croton  Oil  Seeds  :  Castor  Oil  Seeds,  which  are 
bright,  polished,  and  mottled. 

Composition. — The  active  principle  of  Croton  Oil  is  obscure  ; 
it  is  believed  to  contain  a  vesicating  and  a  purgative  principle 
distinct  from  each  other.  Several  Jixed  oils  (olein,  palmitin, 
stearin,  myristin,  and  laurin),  as  well  as  their  free  acids,  have 
been  extracted  from  it ;  and  several  volatile  acids  (1  per  cent,  in 
all),  which  give  its  odour  to  Croton  Oil,  viz.  acetic,  butyric, 
valerianic,  and  tighc  (HC5H.O2)  acids,  and  are  formed  from 
the  fixed  oils  after  extraction.   Impurities. — Other  fixed  oils. 

Dose,  ^  to  1  min,  placed  on  the  tongue  or  given  on  a  soft 
lump  of  sugar. 

Freparation. 

Linimentimi  Crotonis.— 1 ;  Oil  of  Cajuput,  3J  ;  Spirit,  3J. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Hxter nail i/.—Cvoton  Oil  is  a  powerful  irritant  to  the  skin  ; 
causing  a  burning  sensation  and  redness,  followed  by  a  crop  of 
papules  and  finally  severe  pustules.  These  last  for  days,  heal 
by  scabbing,  and  may  leave  unsightly  cicatrices.  The  Lini- 
ment is  much  less  used  than  formerly  as  a  counter-irritant  in 
affections  of  internal  j)arts,  especially  the  lungs  and  joints; 
occasionally  in  ringworm. 

Internally,  also,  Croton  Oil  is  a  powerful  irritant,  causing 
burning  in  the  throat,  heat  in  the  epigastrium,  possibly  nausea, 
and  purgation.    It  acts  as  a  very  rapid  drastic  cathartic,  with 
some  pain,  producing  a  motion  within  1  to  2  hours,  which 
is  partly  solid  ;  the  eifect  being  repeated  several  times  during 
the  next  twelve  hours  in  a  more  liquid  form.    The  irritant 
effect  consists  chiefly  in  direct  inflammation  of  the  mucous 
?  membrane,  with  increased  watery  transudation,  heightened 
I  peristaltic  action,  and  probably  glandular  (not  biliary)  hyper- 
I  secretion.    The  muscular  excitement  and  consequent  griping, 
%  however,  commence  before  the  Oil  has  reached  the  duodenum, 

■  to  be  acted  on  by  the  pancreatic  juice  and  bile,  and  are,  there- 

■  fore,  partly  reflex  acts,  originating  in  irritation  of  the  gastric 
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nerves,  section  of  the  vagi  postponing  its  purgative  effect  in 
animals.    Tliis  accounts  for  the  rapid  action  of  the  drug. 

Croton  Oil  is  used  when  a  speedy  and  complete  evacuation 
of  the  bowels,  and  a  diminution  of  the  arterial  pressure,  are 
demanded.  It  is  a  proper  purgative  in  some  cases  of  apoplexy  ; 
in  intestinal  obstruction  from  impacted  f;eces  ;  or  in  constipa- 
tion where  other  purgatives  have  failed  and  an  organic  obstacle 
does  not  exist.  The  smallness  of  the  dose,  which  can  be  put 
in  food,  renders  it  a  convenient  purgative  for  insane  or  un- 
conscious patients.  Croton  Oil  must  be  given  with  great  care ; 
and  is  inadmissible  in  feeble  subjects,  in  organic  obstruction, 
and  in  inflammatory  states  of  the  stomach  and  intestines. 

2,    ACTION  IN  THE  BLOOD,  AND  SPECIFIC  ACTION. 

Croton  Oil  or  its  products  are  occasionally  absorbed,  and 
may  cause  disturbance  of  the  heart  and  nervous  centres. 

Oleum  Ricini. — Castor  Oil.  The  oil  expressed 
from  the  seeds  of  Ricinus  communis.  Chiefly  from 
Calcutta. 

Characters.  —  Yiscid,  colourless  or  pale  straw-yellow ; 
having  scarcely  any  odour ;  taste  mild  at  first,  subsequently 
acrid  and  unpleasant.  Entirely  soluble  in  one  volume  of  abso- 
lute alcohol,  and  in  two  volumes  of  rectified  spirit.    Sp.  gr.  0'96. 

Characters  of  the  Seeds.— Oxsl,  somewhat  compressed,  smooth 
and  shining,  grey,  marbled  with  reddish-brown  or  blackish- 
brown  spots  and  stripes.  Substance  resembling  Castor  Oil  Seeds : 
Croton  Oil  Seeds  (q.v.). 

Composition. — The  bulk  of  Castor  Oil  is  believed  to  consist 
of  ricinoleate  of  glyceryl,  CgHgjSCjgHgoOa.  Palmitin,  stearin, 
cholesterin,  and  possibly  a  resin  and  an  alkaloid  also  occur  in 
small  quantity.    Dose,  1  to  8  fl.dr. 

Preparations. 

Oleum  Ricini  is  contained  in :  Collodium  Flexile  (1  in  51), 
Linimentum  Sinapis  Compositum  (1  in  8),  and  Pilula  Hy- 
drargyri  Subchloridi  Composita  (1  in  5). 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally,  pure  Castor  Oil  is  bland,  like  Almond  Oil ;  and 
is  applied  as  a  local  sedative  and  protective,  e.g.  in  injury  of  the 
conjunctiva  by  quicklime. 

Internally. — Castor  Oil,  if  pure,  is  perfectly  non-irritant 
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until  it  reaches  the  duodenum,  where  it  is  decomposed  by  the 
pancreatic  juice,  and  the  ricinoleic  acid  at  once  comes  into 
action.  If  the  Oil  be  rancid,  it  will  irritate  the  stomach  and 
cause  nausea  and  vomiting. 

Castor  Oil  is  a  simple  purgative,  at  once  rapid  and  certain, 
mild  and  painless ;  producing-  one  or  more  liquid  but  not 
watery  stools  in  four  to  six  hours,  followed  by  a  sedative 
effect.  It  is  beKeved  to  stimulate  the  muscular  coat  and  intes- 
tinal glands,  but  not  the  liver.  It  purges  also  as  enema. 
Castor  Oil  is  used  as  the  best  of  all  simple  purgatives  when  only 
a  free  evacuation  of  the  bowels  is  desired.  It  can  be  given 
in  all  conditions  where  a  laxative  is  permissible ;  and  it  is 
therefore  specially  employed  in  the  treatment  of  diarrhoea  due 
to  the  presence  of  indigestible  or  undigested  food  in  the  bowels, 
in  the  constipation  of  typhoid  fever,  after  abdominal  operations, 
in  pregnancy,  and  post-partum.  It  is  a  valuable  purgative  for 
children  and  for  the  old  and  infirm.  In  some  forms  of  indi- 
gestion in  infants,  small  doses  (5  min.  for  an  infant)  may  be 
given  three  or  fom*  times  a  day  for  days  or  even  weeks,  as  an 
emulsion,  with  the  best  result.  Small  doses  of  Tincture  of 
Opium  are  sometimes  combined  with  Castor  Oil. 

2.  ACTION  IN  THE  BLOOD  ;  SPECIFIC,  AND  REMOTE 

LOCAL  ACTION. 

Ricinoleic  acid  enters  the  blood  and  tissues,  and  loaves  the 
body  in  the  excretions,  including  the  milk,  which  purges 
infants  at  the  breast.  • 

The  leaves  of  the  Castor  Oil  Tree,  applied  locally  to  the 
mamma  as  a  poultice,  are  said  to  be  galactagogue. 

Kaiiiala» — Kamala.  A  powder  wliicli  consists 
of  the  minute  glands  and  hairs  from  the  surface  of 
the  fmits  of  Mallotus  philippinensis.    From  India. 

Characters. — A  fine  granular,  mobile,  brick-red  or  madder 
powder ;  nearly  tasteless  and  inodorous.  Water  has  scarcely 
any  effect  on  it ;  it  forms  deep  red  solutions  with  alcohol,  ether, 
or  chloroform.  Microscopically  it  consists  of  garnet-red  glands', 
and  nearly  colourless  stellate  hairs.  Impurities.— Ssmd  or 
earth,  detected  by  amount  of  ash.  Resembles  Red  Oxide  of 
Mercury,  but  is  not  heavy. 

Composition.— Kiimol^  contains  an  active  resin,  rottlerin, 
alhed  to  koussin  (see  Ctmo),  tannin,  red  colouring  matter,  etc.  ' 

j)o8e.^ZQ  gr.  to  \  oz.,  as  an  electuary  wfth  Tamarinds, 
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ACTION  AND  USES. 

Kamala  is  an  anthelmintic  and  gastro-intestinal  in-itant, 
sometimes  causing  nausea,  vomiting,  colic,  and  dian-hfjea.  It  is 
used  to  expel  th.e  tape-worm,  lumbricoid,  and  oxyuris. 

PIPERACE^. 
Piper  Nig-iTim. — Black  Pepper.  The  dried  un^ 
ripe  fruit  of  Pij)er  nigrum.    From  the  East  Indies. 

Characters. — Roundish,  about  i  of  an  inch  in  diameter ; 
pericarp  thin,  blackish -brown,  wrinkled  ;  with  a  hard,  smooth, 
roundish,  brownish  or  grey  seed.  Odour  aromatic  \  taste  pun- 
gent, bitterish.  Suhstances  resembling  Black  Fepper  :  Pimento, 
which  has  calyx  ;  Cubebs,  which  is  stalked. 

Composition. — Pepper  contains  a  volatile  oil,  isomeric  with 
Turpentine,  with  the  odour  of  pepper  ;  a  complex  resin  ;  and  a 
tasteless  crystalline  alkaloid,  jnperine,  (that  is,  iso- 

meric with  Morphine),  which  can  be  broken  up  into  piperic 
acid  and  piperidine,  a  liquid  alkaloid,  homologous  with  cohine, 
with  powerful  odour  and  taste.    Dose^  5  to  20  gr. 

Freparation, 

Confectio  Piperis. — 1  in  10,  with  Caraway  and  Honey.  Dose, 
1  to  2  di\ 

Piper  is  also  contained  in  Pulvis  Opii  Compositus  (1  in  7^) 
and  in  Confectio  Opii  (1  in  30). 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally,  Pepper  is  a  domestic  rubefacient,  anodyne,  and 
counter-irritant,  like  Mustard. 

Internally,  it  acts  as  a  local  stimulant  and  aromatic  in 
the  mouth,  stomach,  and  intestine.  As  a  condiment,  it  assists 
gastric  digestion  like  other  substances  of  the  same  class. 

2.  ACTION  IN  THE  BLOOD,   AND  SPECIFIC  ACTION  AND  TSES. 

The  volatile  oil  of  Pepper  acts  like  its  allies.^  Piperine 
is  believed  to  possess  the  antiperiodic  and  antipyretic  action  of 
Quinine ;  and  Pepper  was  once  a  domestic  remedy  for  ague, 
wliich  may  still  be  used  in  cases  where  the  appetite  fails. 

3.  TtEMOTE  LOCAL  ACTION  AND  USES. 

Some  of  the  constituents  of  Pepper  are  excreted  by  the 
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kidneys,  and  probably  by  the  intestinal  mucous  membrane,  and 
act  as  remote  local  stimulants  of  the  circulation  and  nutrition 
in  the  urethra  and  rectum.  Pepper  is  occasionally  used  in 
gleet ;  but  mujh  more  extensively  for  ha}morrhoids  and  other 
diseases  of  the  rectum. 

Ciibeba. — Cubebs.  The  dried  unripe  full-grown 
fiiiit  of  Piper  Cubeba.    From  Java. 

Characters. — Globular,  about  \  of  an  inch  in  diameter,  blackish 
or  greyish-brown,  wi'inkled,  tajDcring  below  into  a  rounded 
Btali.  Beneath  the  skin  is  a  hard  shell,  sometimes  containing 
a  seed.  Taste  warm,  aromatic,  bitter  ;  odour  strong,  aromatic. 
A  cold  decoction  is  coloured  indigo-blue  by  iodine.  Substances 
resemhJ'wg  Cubebs  :  Pimento  and  Pepper,  which  have  no  stalk. 

Composition. — Cubebs  consists  of  6  to  15  per  cent,  of  the 
oflBcial  volatile  oil ;  2  per  cent,  of  a  neutral,  odourless,  and 
tasteless  body,  insoluble  in  water,  cubebin,  C33H34O1Q ;  6  per 
cent,  of  a  resi)i  containing  ciibebic  acid ;  some  pipe7'ine;  a  fatty 
oil  :  and  gum.    Dose,  30  to  120  gr. 

Freparations. 

1.  Oleo-Resina  Cubebse. — Made  by  percolation  with  Ether, 

evaporation,  and  decantation.    Dose,  5  to  30  min. 

2.  Tinctura  Cubebse.— 1  in  8  of  Spirit.    Dose,  i  to  2  fl.dr. 

From  Cubeba  is  made  : 

Oleum  Cubebffi.— The  Oil  distilled  in  Britain  from  Cubebs. 
Coloiuiess  or  greenish  yellow,  with  the  odour  of  Cubebs. 
Consists  chiefly  of  ciibebene,  C15H24,  with  a  stearoptene, 
and  a  little  terpene.    Dose,  5  to  20  min.,  with  mucilage. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

The  action  of  Cubebs  closely  resembles  that  of  common 
Pepper,  but  diiferent  parts  of  the  body  are  affected  in  different 
degrees.  Cubebs  is  an  aromatic  stomachic,  in  small  doses ;  in 
^rge  doses  it  is  apt  to  derange  the  digestion ;  in  very  large 
doses  it  is  a  gastro -intestinal  irritant.  It  is  sometimes  applied 
to  the  pharynx  in  chronic  inflammation  ;  very  rarely  it  is  given 
m  chronic  dyspepsia. 

2.  ACTION  IN  THE  BLOOD,  AND  SrECIFIC  ACTION. 

The  active  principles  of  Cubebs  enter  the  blood,  and  thence 
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the  tissues.  Large  doses  probably  have  an  actioQ  similar  to 
Turpentine,  but  no  use  is  made  of  it  on  this  account. 

3.  REMOTE  LOCAL  ACTION  AND  USER. 

The  principal  effects  of  Cubeb  Pepper  are  produced  *^'hen 
it  is  leaving  the  body  by  the  kidneys  and  urinary  passages,  tlie 
skin,  and  the  respiratory  organs.  In  this  respect  it  closely 
resembks  Copaiva,  and  is  used  in  the  same  class  of  cases  with 
it.  Thus,  it  is  a  diuretic,  acting  directly  on  the  renal  felLs, 
especially  when  given  as  the  Oleo-resin.  The  cubebic  acid  is 
excreted  in  the  urine  as  a  salt,  from  which  it  may  be  precipi- 
tated by  nitric  acid ;  and  this  stimulates  and  disinfects  the 
genito-urinary  passages  with  which  it  comes  in  contact.  The 
sweat  and  the  bronchial  mucus  are  both  increased,  and  some- 
times an  eruption  appears  on  the  skin. 

Cubebs  is  chiefly  used  in  gonorrhoea  and  vesical  affections. 
It  is  decidedly  less  unpleasant  than  Copaiva,  and  much  less 
liable  to  disturb  digestion.  Sometimes  it  is  prescribed  for 
chronic  bronchitis. 

Maticae  Folia.— Matico  Leaves.  The  dried 
leaves  of  Piper  angustifolium.    From  Peru. 

Characters. — Leaves  more  or  less  broken,  folded,  com- 
pressed into  a  brittle  mass  ;  mixed  with  jointed  stems,  flowers, 
and  fruit.  Each  from  4  to  .8  inches  long,  oblong-lanceo- 
late, unequal  at  the  base,  greenish-yellow,  reticulated  with 
sunken  veins  and  tessellated  above ;  the  veins  prominent  be- 
neath, the  depressions  being  clothed  with  hairs.  Taste  aro- 
matic, bitterish;  odour  pleasant,  feebly  aromatic.  Substance 
resembling  Matico  :  Digitalis.  {See  page  341.) 

Composition. — Matico  contains  a  quantity  of  volatile  oil, 
artanthic  acid  (crystalline),  resin,  and  tannic  acid. 

Preparation. 

Infusum  Maticse.— 1  in  20.    Dose,  1  to  4  fl.oz. 


ACTION  AND  USES. 

Matico  is  said  to  resemble  pepper  and  cubebs  very  closely 
in  its  action,  and  has  been  given  in  the  same  class  of  cases,  but 
is  not  in  general  use.  The  physical  characters  of  the  under 
surface  of  the  leaf  render  it  a  local  haemostatic,  when  applied 
to  incised  wounds,  as  it  facilitates  coagulation. 
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SALTCACE^. 

Salic* ill  11  lli.—Salicin,  CJ3HJ8O7.  A  glucoside  obtained  from 
the  bark  of  Salix  alba,  and  other  species  of  Salix  and  of 
Populus.  Source. — Made  by  treating  the  bark  with  hot 
water,  removing  tannin  and  colom-ing  matter  from  the 
decoction,  evaporating,  purifying,  and  recrystallising. 

Characters.  —  Colourless,  shining,  very  bitter  crystals. 
SoUihUity  :  1  in  28  of  water ;  1  in  about  50  of  sjoirit ; 
insoluble  in  ether.  Sulj)huric  Acid  colours  it  red. 
Heated  with  KoCr04,Cr03,  a  few  drops  of  H2SO4, 
and  some  water,  it  yields  vapours  of  an  oil  having 
the  odour  of  meadow-sweet.  Melts  when  heated, 
and  emits  similar  vapours.    Dose^  3  to  20  gr. 

Aciduni  Salicyliciiiii.  —  Salicylic  Acid,  HC7H5O3. 
Source. — Obtained  from  natural  Salicylates,  such  as  the 
oils  of  Wintergreen,  Gaultheria  procumbens  (N.O. 
Ericaceae),  and  Sweet  Birch,  Betula  lenta  (N.O.  I3etu- 
laceae) ;  or  by  the  combination  of  the  elements  of  Car- 
bolic Acid  with  those  of  Carbonic  Acid  Gas,  and  sub- 
sequent purification. 

Characters  and  ^^-s^s.— White  needles ;  inodorous,  irritating 
to  the  nostrils;  taste  sweetish,  then  acid.  Solii- 
hilitij  :  1  in  600  of  Water  ;  readily  in  alcohol,  ether, 
and  hot  water  ;  also  in  solutions  of  citrate  or  acetate 
of  ammonium,  phosj)hate  of  sodium,  or  borax. 
Aqueous  solutions  give  with  perchloride  of  iron  a 
reddish-violet  colour.  Impurities. — Iron  and  organic 
matter;  alcoholic  solutions  evaporating  spontane- 
ously should  leave  a  perfectly  white  residue.  Dose, 
5  to  30  gr. 

Preparation. 

Unguentum  Acidi  Salicylici.— 1  to  27  of  Paraffin. 

From  Acidum  Salicylicum  is  made  : 

Sodii  Salicylas.— Salicylate  of  Sodium,  (NaC7H503)o,H20. 
Source.— lsla.de  by  the.  action  of  Salicylic  Acid  on 
Carbonate  of  Sodium  or  on  Caustic  Soda. 

Characters.— f^mall,  nearly  colourless,  crystalline  scales; 
inodorous ;  taste  sweetish,  saline.  Solubility/  : 
slightly  in  alcohol,  readily  in  water;  solutions 
neutral  or  faintly  acid.  Impurities.—Sul^hiitoa, 
chlorides,  carbonates.    Dose,  10  to  30  gr. 
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ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  T'SES. 

Externally. — Salicylic  Acid  acts  as  an  antiseptic  and  dis- 
infectant, not  inferior  to  Carbolic  Acid,  1  part  in  60  killing 
developed  bacteria.  At  the  same  time  it  stimulates  the  local 
circulation.  It  is  extensively  used  as  a  surgical  dressing  in 
the  form  of  cotton  wool  impregnated  with  the  Acid  by  the  aid 
of  glycerine.  On  the  contrary,  Salicylate  of  Sodium  has  no  anti- 
septic or  disinfectant  power,  unless  combined  with  a  mineral 
acid  to  liberate  the  Salicylic  Acid.  Salicylic  Acid  in  powder, 
diluted  with  talc,  is  an  anhidrotic,  checking  local  perspirations 
of  the  feetj  or  the  general  persj^irations  of  phthisis.  Neither 
substance  is  absorbed  by  the  unbroken  skin. 

Internally. — Salicylic  Acid  causes  sneezing  and  cough  when 
applied  to  the  nose  or  inhaled,  like  Benzoic  Acid ;  and  when 
admitted  to  the  stomach  is  also  a  local  irritant,  causing  heat, 
pain,  nausea,  and  vomiting,  unless  in  moderate  doses,  well- 
diluted.  The  Sodium  salt  is  very  much  less  irritant,  and  may 
be  freely  administered  if  pure.  The  latter  drug  is  used  for 
sarcinous  vorniting  and  some  cases  of  chronic  dyspepsia  with 
decomposition.  Salicin  is  easily  borne  by  the  stomach.  In 
the  bowel  it  is  partly  converted  into  saligenin  (C7Hg02)  and 
glucose  ;  and  the  former  is  in  turn  broken  up  into  salicyluric 
(HCgHgNOJ,  salicylic,  and  salicylous  (HC7HgOo)  acids. 

2.  ACTION  IN  THE  BLOOD,  AND  ITS  USES. 

Salicylic  Acid  necessarily  exists  in  the  blood  as  the  salicy- 
late of  sodium,  being  taken  up  with  considerable  rapidit3^  The 
Acid  is  possibly  again  liberated  in  part  by  the  fi'ee  carbonic 
acid  of  the  plasma  in  inflamed  j)arts  of  the  body,  and  thus 
exerts  its  antiseptic  action  within  the  body  ;  but  this  is  doubtful. 
Either  in  the  blood,  or  in  some  of  the  tissues,  a  portion  unites 
with  glycocol]  (just  like  Benzoic  Acid),  and  forms  salicyluric 
acid  (comparably  with  hippuric  acid), thus :  HC^HgOs+CgHgNOo 
(glycocoll)  =  HCgHgNOj  (salicyluric  acid)  HoO. 

As  regards  Salicin,  the  decomposition  begun  in  the  bowel 
is  continued  in  the  blood. 

3.  SPECIFIC  ACTION  AND  USES. 

The  action  of  Salicylic  Acid  and  its  Sodium  salt  in  the 
tissues  is  identical,  since  the  former  is  converted  into  the  latter. 
A  moderate  dose  causes  increased  cardiac  action,  flushing  and 
warmth  of  the  surface,  perspiration,  a  full  feeling  in  the  head, 
tinnitus,  deafness,  impairment  of  vision,  and  possibly  a  slight- 
fall  of  temperatui-e,  although  the  nitrogenous  waste  is  said  to 
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be  increased.  Larger  doses  may  cause  delirium,  especially 
with  visual  hallucinations;  respiration  is  temporarily  dis- 
turbed; the  heart  is  depressed  after  the  primary  excitation; 
the  vessels  are  relaxed,  and  the  blood  pressure  falls;  perspira- 
tion is  increased ;  the  peripheral  nerves,  both  sensory  and 
motor,  are  unaffected. 

All  these  phenomena  in  the  healthy  subject,  taken  to- 
gether, do  not  account  for  the  remarkable  effect  of  Salicylates 
upon  the  body  temperature  in  pyrexia  or  fever,  that  is,  as  power- 
ful antipjnretics.  Two  or  more  moderate  doses  (15  to  20  gr.) 
within  one  or  two  hours  reduce  pyrexia!  temperatures  several 
degTees,  according  to  the  disease  and  subject.  It  is  therefore 
probable  that  the  Salicylates  act  upon  some  'pathological  cause 
of  pyrexia,  possibly  on  the  organisms  of  the  specific  fevers. 

Salicylate  of  Sodium  is  employed  in  two  allied  but  distinct 
classes  of  cases  :  1.  In  j)yrexia  from  any  cause,  such  as  typhoid 
fever,  pneumonia,  pyaemia,  etc.,  it  is  a  simple  and  powerful 
antipyretic.  In  this  respect  it  is  comparable  with  Quinine ; 
only  more  rapid  in  its  action,  less  lasting  in  its  ejffects,  and 
more  depressant  to  the  circulation.  It  may  be  given  in  these 
diseases  in  single  full  doses  when  the  temperature  exceeds  a 
certain  height,  say  104°  Fahr.  2.  In  acute  rheumatism, 
Sahcylate  of  Sodium  is  distinctly  a  specific  (much  as  Quinine  is 
a  specific  against  malaria),  reducing  the  temperature,  relieving 
the  pain,  removing  the  sw^elling  and  other  local  symptoms,  and 
shortening  the  duration  of  the  disease.  By  thus  curtailing  the 
course  of  rheumatism,  this  drug  may  indirectly  reduce  the 
liability  to  cardiac  and  other  complications ;  but  it  is  of  no 
great  service  directly  in  this  respect.  It  is  of  no  use  in  chronic 
rheumatism,  nor  in  gout ;  of  doubtful  value  in  rheimiatic 
sciatica.  It  may  be  given  either  in  wafers  or  in  solution ;  and 
is  sometimes  combined  wdth  Bicarbonate  of  Potassium  in  free 
doses  (20  gr.).  When  the  pyrexia  declines,  the  dose  of  the 
Salicylate  must  be  most  gradually  reduced,  as  relapses  are 
extremely  common  after  it  has  been  discontinued. 

Diphtheria  and  diabetes  are  said  to  have  been  successfully 
treated  with  Salicylates. 

,  Salicin  may  be  used  for  the  same  purposes  as  the  Salicy- 
lates ;  its  action,  if  less  powerful,  being  better  sustained,  and 
the  cardiac  and  vascukr  depression  less  marked. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Salicylic  Acid  is  but  slowly  excreted  in  the  urine,  sweat, 
saliva,  bilo,  and  mucous  secretions  generally :  mostly  as  sali- 
cylates or  the  free  acid,  partly  as  salicyluric  acid.  Salicin  and 
bahcyhc  Acid  occasionally  induce  a  morbilliform  eruption. 
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Its  most  important  action  remotely  is  on  the  kidneys  and 
urinary  passages,  where  it  is  a  stimulant  and  disinfectant,  at 
the  same  time  increasing  the  acidity  of  the  secretion.  It  is 
thus  adapted  for  the  treatment  of  chronic  inflammatory  affec- 
tions of  the  hladder,  with  foul  alkaline  m-ine  and  phosphatic 
deposits.  Sometimes  however,  it  so  irritates  the  kidney  as  to 
cause  albuminuria,  and  even  hajmaturia ;  and  it  must  be  used 
with  great  caution,  when  given  for  these  or  other  purposes,  if 
renal  or  hepatic  disease  be  present,  and  in  aged  persons. 

LIQUIDAMBARACEiE. 

Styrax  Prseparatiis.— Prepared  Storax.  A 
balsam  |)repared  from  the  inner  bark  of  Liquidambar 
orientalis.  Purified  by  solution  in  spirit,  filtration, 
and  evaporation. 

Characters  and  tests.  —  A  brownish-yellow,  semifluid 
balsam ;  odour  strong,  agreeable ;  taste  balsamic.  Heated  it 
becomes  more  liquid ;  boiled  with  solution  of  K3Cr04,Cr03 
and  H2SO4  it  evolves  the  odour  of  oil  of  bitter  almonds. 

Composition. — Storax  consists  of  a  volatile  oil,  styrol,  CgHg; 
cinnamic  acid  ;  cinnamate  of  cinnamyl  (styracin),  C8H7CO,OC9H9 ; 
and  various  resins.  Cinnamic  acid,  C8H7COOH,  which  occurs 
also  in  Cinnamon  and  the  Balsams  of  Peru  and  Tolu,  is  a 
colourless,  odourless,  crystalline  body,  closely  allied  to  Benzoic 
Acid,  into  which  it  can  be  oxydised.    Dose,  5  to  20  gr. 

Storax  is  contavied  in  Tinctura  Benzoini  Composita. — 
Nearly  33  gr,  in  1  fl.oz.   

ACTION  AND  USES. 

Storax  is  a  local  and  remote  stimulant,  antiseptic,  and 
disinfectant,  like  Benzoin  and  the  Balsams  of  Peru  and  Tolu. 
It  is  used  for  scabies  and  phthiriasis.    {See  page  255.) 

HAi\IA]MELACE^. 

Hamamelis.  (^Not  official.) — The  leaves  of 
Hamamelis  virginica,  the  Witch  Hazel,  collected  in 
autumn.    From  tlie  United  States. 

Characters. — Shortly  petiolate,  4  inches  long,  obovato  or 
oval,  oblique  at  base,  .sinuate-toothed,  nearly  smooth;  inodor- 
ous ;  astringent  and  bitter. 
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Composition. — Hamamelis  contains  traces  of  tannic  acid, 
bitter  and  odorous  matters,  and  an  unknown  active  princii)le. 

Non-official  Freparatiom. 

Hamamelix,  a  powdered  Extractive;  Dose,  J-  to  2  gr. 

Tln'ctl-re  (1  to  10);  Dose,  2  to  5  min.  Liquid  Extract; 
Dose,  10  niiu.  to  2  tl.dr. 


ACTION  AND  USES. 

Hamamelis  is  an  astringent  and  haemostatic  both  locally 
and  remotely.  It  is  useful  iu  litemorrhages  from  the  nose, 
lungs,  rectum,  or  uterus. 

CUPULIFEE2E. 

Querciis  Cortexo— Oak  Bark.  The  dried  bark 
of  the  smaller  branches  aiid  young  steins  of  Quercus 
Robur.  Collected  in  spring,  from  trees  growing  in 
Britain. 

Characters. — Quills  covered  with  a  smooth  shining,  silvery 
variegated  with  brown,  corky  layer ;  internally  brownish, 
longitudinally  striated;  fi\acture  tough,  fibrous;  no  marked 
odour ,  taste  very  astringent. 

Substance  resembling  Oak  Bark :  Pale  Cinchona  Bark ; 
which  is  bitter. 

Gompositio7i. — Oak  Bark  contains  4  to  20  per  cent,  of  a 
variety  of  tannic  acid,  pectin,  and  other  constituents  of  plants. 
Incompatibles. — Those  of  tannic  acid 

Dreparation. 
Decoctum  Querctis.— 1  in  16. 

Cralla,— Galls.  Excrescences  on  Qaercus  lusi- 
tanica,  caused  by  the  puncture  and  deposit  of  ova  of 
Cynips  Gallse  tinctorije. 

Characters. — Hard,  heavy,  subglobular ;  from  \  to  J  inch 
or  more  in  diameter  ;  tuberculated  on  the  surface,  the  tubercles 
and  intervening  spaces  smooth;  dark  blueish-green  on  the 
sm^ace ;  yellowish- white  within,  with  a  small  central  cavity. 
No  odour ;  taste  intensely  astringent,  then  sweetish. 

Composition. — Galls  contain  from  25  to  65  per  cent,  of 
tannic  acid,  about  5  per  cent,  of  gallic  acid,  and  other  less  im- 
portant constituents. 

Y— 8 
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Preparations. 

1.  Tinctura  Gallse. — 1  in  8  of  Proo/ Spirit.    Dose,  \  to  2  fl.dr. 

2.  Unguentum  Gallse. — 1  in  6^  of  Benzoated  Lard. 

From  Ungiicntum  Gallce  is  2Jre2Mred: 
Unguentum  Gallje  cum  Opio. — 13|- ;  Opium,  1, 

From  Galla  are  also  made : 

3.  Acidum  Taiinicum.— Tannic  Acid.  Tannin. 

CoyHooOjy.    An  acid  extracted  from  Galls. 

Source. — Made  by  exposing  j)owdered  Galls  to  a  damp 
atmosphere  for  three  days  ;  macerating  with  ether 
and  water ;  separating  the  liquid  portion  by  pres- 
sure, partially  evaporating,  and  drying  the  same. 

Characters.— V-aIq  yellow  vesicular  masses,  or  thin  glisten- 
ing scales  ;  taste  strongly  astringent ;  reaction  acid. 
Solubility :  1 0  in  8  of  water  or  spirit,  very  sparingly 
in  pure  ether,  1  in  3  of  glycerine.  Incompatibles. — 
Gelatine  (which  it  precipitates  yellowish- white, 
distinguishing  it  from  Gallic  Acid) ;  mineral  acids  ; 
alkalies ;  salts  of  antimony,  lead,  and  silver ;  per- 
salts  of  iron  (which  it  precipitates  blueish-black)  ; 
most  alkaloids;  vegetable  emulsions.  Lose,  2  to  10 
gr.,  or  more. 

Preparations. 

a.  Glycerinum  Acidi  Tannici. — 1  to  4  with  the  aid  of  heat. 

b.  Suppositoria  Acidi  Tannici. — 3  gr.,  with  Oil  of  Theo- 

broma  12  gr.,  in  each. 

c.  Suppositoria  Acidi  Tannici  cum  Sapone.  — 3  gr. ;  Gly- 

cerine of  Starch,  2^  gr. ;  Curd  Soap,  8^  gi\ ; 
Starch,  q.s.,  in  each. 

d.  Trochisci  Acidi  Tannici. — \  gr.  in  each;  with  Tinc- 

ture of  Tolu,  Sugar,  Gum,  and  Water.    Pose,  1  to  6. 

4.  Acidum  Gal 8icui3i.— Gallic  Acid.  HgCtHoO^, 
HgO.    An  acid  prepared  from  galls. 

Source.— M.^diQ  by  boiling  1  part  of  powdered  Galls  with  4 
fl.  parts  of  Diluted  Sulphiu'ic  Acid  for  half  an  hour ; 
straining  ;  and  purifying  the  crystalline  product. 

Characters. — White  or  palo  lawn,  silky  needles ;  taste 
simply  acid.  SolicbiUty  :  1  in  100  of  cold,  1  in  3 
of  boiling  water ;  1  in  8  of  spirit ;  1  in  20  of  gly- 
cerine.    Gives  a  blueish-black  precipitate  with 
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j9^r-salts,  but  simply  darkens  ^jroifo- salts,  of  iron. 
Ecsembles  Tannic  Acid,  but  has  no  astringent  taste, 
and  does  not  precipitate  solutions  of  gelatine.  In- 
compatiblcs.—^^iviin^,  ^theris  Nitrosi ;  metallic 
salts,  including  ^^r-salts  of  iron.  Dose,  2  to  10  gr., 
or  more. 

Freparatlon. 

Glycerinum  Acidi  Gallici.— 1  to  4,  with  the  aid  of  heat. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  TSES. 

.Extcrnall I/.— The  action  of  Tannic  Acid,  and  of  the  many 
official  substances  containing  it,  depends  chiefly  upon  its  pro- 
perty of  precipitating  albumen  and  gelatine.  When  applied  to 
the  broken  skin  or  to  exposed  mucous  surfaces,  it  condenses  or 
"tans"  the  albuminous  and  connective  tissues,  and  coagulates 
the  fluids  pervading  the  solid  elements  (an  action  which  in  the 
dead  skin  converts  the  whole  into  leather).  At  the  same  time 
the  sensibility  of  the  nerves  is  reduced.  The  vessels  of  the 
part  are  compressed  by  the  constringed  connective  tissues  to 
such  a  degTce  that  their  size  is  indirectly  reduced  ;  the  circula- 
tion through  them  is  diminished  ;  and  any  hajmorrhage  from 
them  is  arrested  by  pressure  and  by  coagulation  of  the  blood  by 
the  Acid.  If  a  "passive"  discharge  of  plasma  and  leucocytes 
be  escaping  from  their  walls,  as  in  chronic  inflammation,  the 
exudation  is  stopped.  Thus  Tannic  Acid  is  a  powerful  indirect 
styptic  and  a  constringent.  Broken  sui^faces,  such  as  ulcers, 
have  their  superficial  layers  of  cells  condensed,  and  the  dis- 
charge coagulated,  with  some  disinfectant  effect,  the  action  as 
a  whole  promoting  healing.  It  is  an  important  fact  that 
Tannic  Acid  does  not  actively  contract  blood-vessels,  like  Lead 
and  Silver ;  on  the  contrary,  it  dilates  them ;  but  its  indirect 
constringent  influence  more  than  neutralises  this  effect. 

There  is  hardly  a  limit  to  the  application  of  Tannic  Acid, 
and  preparations  containing  it,  as  styi)tics  and  astringents. 
Superficial  haemorrhage  from  small  wounds,  the  nose,  gums, 
throat,  etc.,  and  chronic  or  subacute  inflammatory  discharges 
from  the  skin,  eyes,  nose,  urethra,  vagina,  womb,  or  rectum, 
may  all  be  treated  with  it.  The  Acid  may  be  used  solid,  being 
dusted  or  insufllated  on  the  part ;  applied  in  solution  as  in- 
jection, lotion,  etc.;  or  inserted  into  canals  or  cavities  as 
bougies  or  the  Suppositories.  The  two  Ointments  of  Galls  are 
favourite  applications  to  ha3morrhoids. 
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Internally. ^ — In  the  mouth,  Tannic  Acid  produces  its  pecu- 
liar "  taste,"  with  a  sensation  of  astringency,  dryness,  roughness, 
stiffness  of  the  tongue  and  throat,  and  thirst ;  the  parts  being 
constringed  and  partially  ana3sthetised,  and  the  other  effects 
produced,  as  described  externally.  Preparations  containing 
this  drug  are  in  much  request  in  chronic  sore  throat  with  a 
relaxed  condition  of  the  uvula,  pharynx,  and  larjTix,  slight 
catarrh,  cough,  and  occasional  slight  bleeding.  The  Trochisci, 
gargles,  sprays,  or  the  Glycerine  applied  with  a  brush,  may  be 
used  in  different  cases. 

In  the  stomach.  Tannin  precipitates  the  pepsin  with  the 
albumens  of  the  gastric  juice;  and,  if  in  quantity,  will  inter- 
fere with  digestion  by  this  means,  as  well  as  by  constringing 
the  mucosa,  reducing  the  circulation,  and  diminishing  the 
secretion.  On  the  contrary,  if  a  chronic  mucous  catarrh  be 
present,  causing  dyspepsia,  Tannin  in  the  form  of  Pul\is 
Catechu  Compositus,  etc.,  will  give  relief  by  arresting  the 
morbid  process,  on  the  principles  already  discussed.  Haemor- 
rhage from  ulcer  of  the  stomach  is  often  successfully  treated  by 
free  (1  dr.)  doses  of  the  Acid,  which  acts  as  a  direct  styptic. 
In  the  stomach  another  highly  important  use  is  made  of  the 
drug,  viz.  as  an  antidote  to  antimony  and  such  alkaloids  as 
morphine,  nicotine,  strychnine,  etc. ;  a  strong  infusion  of  tea 
being  given  if  no  other  tannate  be  at  hand.  An  emetic  or 
purgative  should  afterwards  be  given  in  alkaloidal  poisoning,  as 
the  compounds  with  Tannic  Acid  are  not  perfectly  insoluble. 

The  astringent  effect  of  Tannin  is  continued  in  the  in- 
testines, where  it  and  its  compounds  are  the  most  popular 
remedies  for  diarrhoea,  whether  alone  or  combined  with  other 
astringents,  with  antacids  such  as  Chalk,  or  anodynes  such  as 
Opium.  Intestinal  hasmorrhage  may  sometimes  be  an-ested 
by  the  same  means.  During  its  passage  along  the  alimentary- 
canal,  part  of  the  Tannin  is  converted  into  gallic  acid,  which 
enters  the  blood ;  the  rest  is  excreted  in  the  faeces  : 

Tannic  Acid  +  water  z=  gallic  acid  -|-  glucose 
C27H,oOi7  +  4H.,0==3H3C7H305  +  C^Hi^Og. 

Gallic  Acid  possesses  no  local  astringent  properties,  and  is 
therefore  seldom  if  ever  given  for  immediate  local  purposes. 

2.  ACTION  ON  THE  BLOOD. 

Entering  the  circulation  as  Gallic  Acid,  the  preparations  of 
Tannin  are  not  certainly  known  to  have  any  further  astringent 
effect  on  the  vessels,  any  antiseptic  action,  nor  coagulating 
influence  on  the  blood.  If  injected  directly  into  the  veins, 
Tannic  Acid  i)roves  rapidly  fatal  by  clotting  and  embolism. 
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3.   SPECIFIC  ACTION  AND  USES. 

The  action  of  these  substances  on  the  tissues  must  depend 
entirely  on  the  Gallic  Acid.  This  is  generally  regarded  as  a 
specific  astringent  and  styptic,  arresting  chronic  discharges 
from  internal  and  distant  parts,  such  as  the  uterus  and  rectum, 
and  checking  bleeding,  especially  haemoptj^sis.  For  these 
purposes  Gallic  Acid  is  much  used,  and  should  be  given  in  full 
doses,  even  up  to  1  drachm  at  a  time  if  haemorrhage  be  urgent. 
It  must  be  confessed  that  some  authorities  do  not  believe  in 
this  action  nor  in  this  use  of  the  drug. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Tannic  and  Gallic  Acids  are  rapidly  excreted,  chiefly  as 
Gallic  Acid,  partly  as  pyrogallic  acid,  in  the  un'ne,  which 
is  darkened  in  tint.  No  remote  disinfectant  effect  is  to  be 
obtained  in  the  kidneys  or  bladder ;  nor  is  Gallic  Acid  now 
beheved  to  diminish  the  albuminuria  of  Bright's  disease.  Some 
hold  that  it  arrests  renal  haemorrhage  ;  but  in  this,  and  in  all 
kinds  of  haemorrhage,  there  is  a  constant  possible  source  of 
error,  from  the  fact  that  the  spontaneous  arrest  of  bleeding  is 
extremely  common.  Gallic  Acid  has  also  been  used  in  night 
sweating,  with  doubtful  success. 

Acidiim  Pyi^ogallicuiii.  —  Pyrogallic  Acid. 
CgH3(OH)3.  (Not  official.)  A  body  obtained  from 
gallic  or  tannic  acid  by  carefully  heating. 

Characters. — Very  small,  shining,  colourless  crystals,  be- 
coming black  on  exposure ;  odourless ;  insipid ;  not  acid  to  test 
paper  ;  readily  soluble  in  water.    JDose,  J  to  1 J  gr. 


ACTION  AND  USES. 

Pyrogallic  Acid  has  a  powerful  affinity  for  oxygen,  and  is 
thus  antiseptic  and  disinfectant  (in  1  to  2 J  per  cent,  solutions). 
It  stains  the  hair  dark  without  injuring  its  structure.  It  also 
acts  as  a  powerful  but  painful  local  stimulant,  which  will  destroy 
excessive  cutaneous  gTOwths,  and  may  be  used  (60  gr.  to  1  oz. 
of  Lard)  in  lupus,  in  epithelial  •  cancer,  and  in  psoriasis,  but 
only  when  the  patches  of  disease  are  small. 

Whether  applied  freely  to  the  skin,  or  given  internally  in 
large  doses,  Pyrogallic  Acid  has  a  destructive  influence  on  the 
red  corpuscles  of  the  blood,  which  assumes  a  brownish  appear- 
ance and  readily  coagulates.    Vomiting,  purging,  bloody  urine 
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nervous  and  general  depression,  are  the  results  of  this  blood 
change,  which  may  prove  fatal ;  hence  the  caution  given  in  the 
last  paragraph.  Pji-ogallic  Acid  produces  the  same  remarkable 
effect  on  the  gro^Yth  of  bono  as  Phosphorus  and  Arsenic.  Hee 
page  106. 

MORACEiE. 

Ficus.— Fig.  The  dried  fruit  of  Ficiis  Carica. 
Imported  from  Smyrna. 

Composition, — Figs  contain  sugar  and  mucilaginous  sub- 
stances. 

Figs  are  contained  in  Confectio  Sennae,  12  in  75. 


ACTION  AND  USES. 

The  dried  Fig  is  a  very  pleasant  demulcent  and  nutritive 
substance  with  laxative  properties,  and  may  be  ordered  as  an 
article  of  diet  in  habitual  consti]3ation.  It  is  sometimes  used 
locally  as  a  poultice  to  gum-boils. 

Mori  Succiis.— Mulberry  Juice.  The  J uice  of 
the  ripe  fruit  of  Morus  nigra. 

Characters. — Colour  dark  violet ;  odour  faint ;  taste  acidu- 
lous, sweet,  refreshing. 

Freparation. 

Sympus  Mori. — Juice,  Sugar,  and  Spirit.    Dose,  1  to  2  fl.dr. 


ACTION  AND  USE. 
Mulberry  Juice  is  a  flavouring  and  colouring  agent. 

CANNABINACEiE. 

Cannabis  I ndica.— Indian  Hemp.  The  dried 
flowering  or  fruiting  tops  of  the  female  plants  of 
Cannabis  sativa,  grown  in  India,  and  from  wliich  the 
resin  has  not  been  removed. 

Characters —f^mnW  masses,  l\  to  2^  inches  long,  consisting 
of  tops  of  alternate  branches  bearing  remains  of  flowers,  leaves, 
and  a  few  ripe  fruits,  the  whole  compressed  by  adhesive 
resinous  matter ;  or  straight,  stiff,  woody  stems  several  inches 
long,  surrounded  by  the  branched  flower  stalks.    Rough,  very 
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brittle,  dusky-gi'cen ;  odour  faint,  pcculicar,  narcotic,  not  un- 
pleasant ;  nearly  tasteless. 

Composition— Qiimm\i\B  Indica  has  yielded  an  amorphous 
resin  ;  a  glucoside,  cannahin  ;  an  active  principle,  cannabinan  ;  a 
volatile  alkaloid,  cannaUnine;  another  alkaloid,  tetano-cannahine ; 
and  a  volatile  oil,  cannahene.  Incompatihles. — Water  and  watery 
infusions,  which  precipitate  the  resin. 

Pre2}arations. 

Extractum  Cannabis  Indicse.— Alcoholic.  6  inl.  Dose,  |  to  1  gr. 
From  the  Extract  is  jjrepared: 

TmcTURA  Cannabis  iNDiciE. — 1  of  Extract  to  20  of 
Spirit.  Dose,  5  to  20  min.,  with  1  fl.dr.  of  Mucilage. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION,  AND  ACTION  IN  THE  BLOOD. 

Positive  knowledge  on  these  points  is  wanting.  Cannabis 
Indica  is  never  used  externally.  Internally  the  Extract  forms 
a  useful  corrective  of  some  griping  purgatives,  such  as  Podo- 
phyllin  and  Colocynth.  It  does  not  derange  the  stomach  and 
intestines  like  Opium. 

2.  SPECIFIC  ACTION  AND  USES. 

The  action  of  Cannabis  Indica  is  ill  understood.  The 
oflBcial  preparations  chiefly  affect  the  convolutions,  producing 
a  species  of  intoxication ;  disordered  consciousness  of  personality,' 
locality,  and  time  ;  and  exaltation  of  the  feelings,  with  pleasing 
grandiose  ideas  and  hallucinations.  Noisy,  restless  delirium 
supervenes,  with  muscular  excitement  or  more  commonly  sleep ; 
therewith  pain  may  be  relieved.  The  heart  and  the  blood- 
vessels appear  to  be  first  stimulated  and  afterwards  depressed. 
The  physiological  effects  of  the  several  constituents  have  not 
been  fully  determined.  Cannabin  and  Cannabinon  are  the 
most  important,  the  latter  especially  causing  the  intoxication. 
Tetano-cannabine  is  a  convulsant. 

Cannabis  Indica  was  formerly  used  as  a  hypnotic  and 
anodyne,  when  Opium  disagreed  or  had  been  taken  in  excess  ; 
but,  from  its  uncertainty,  it  has  been  generally  rej)laced  by 
Chloral.  Combined  with  Bromide  of  Potassium,  it  is  useful  in 
mania.  ^  More  frequently  it  is  given  as  an  indirect  anodyne 
and  antispasmodic  in  dysmenorrhooa,  monorrhagia,  and  liysteria. 
It  may  also  be  tried  in  neuralgia,  and  in  spasmodic  asthma  (as 
cigarettes) ,  when  other  remedies  fail. 
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3.   REMOTE  LOCAL  ACTION. 

Nothing  is  definitely  known  respecting  tht;  excretion  of 
Cannabis  Indica.  It  increases  th.e  amount  of  urine,  probaLly 
through  the  blood  pressure. 

LHpiiliis.— Hop.  The  dried  strobiles  of  Humulus 
lupulus,  cultivated  in  England. 

Characters. — Compressed  and  broken  in  commercial  speci- 
mens. When  entire,  about  1^  inch  long ;  oblong-ovoid ;  con- 
sisting of  many  thin  greenish-yellow  or  brownish  membranous 
imbricated  scales  or  bracts ;  each  having  at  its  base  a  small 
rounded  achene  sprinkled  with  brownish-yellow  glands  (lupu- 
lin),  the  whole  attached  to  a  hairy  undulated  axis.  Odour 
aromatic  ;  taste  bitter,  aromatic,  feebly  astringent. 

Composition. — Hops  contain  an  aromatic  volatile  oil,  valerol, 
CgHjoO,  on  which  its  odour  depends  ;  1 1  per  cent,  of  a  crystal- 
line bitter  principle,  lupulinic  acid,  CsgHg^Oy  ,  possibly  a  liquid 
vt)latile  alkaloid,  lupuline  ;  and  tannin.  Incompatibles. — Mineral 
acids ;  metallic  salts. 

Treparations. 

1.  Extractuni  Lupuli.    Alcoholic  and  aqueous. — 4  in  1.  Dose, 

5  to  15  gr. 

2.  Infusum  Lupuli. — 1  in  20.    Dose,  1  to  2  fl.oz. 

'6.  Tinctura  Lupuli. — 1  in  8  of  Proo/ Spirit.    Dose,  ^to  2  fl.dr. 

Liiipiiliiium.  —  LupULiN.  A  glandular  powder 
obtained  from  the  dried  strobiles  of  Humulus  lupulus. 

Characters. — A  granular,  bright  brownish-yeUow  powder, 
consisting  microscopically  of  minute,  giobular-top-shaped,  reti- 
culated, translucent,  shining  glands.  Odour  and. taste  those  of 
Hop.  Impurities. — i)ust,  yielding  excess  of  ash.  Dose,  2  to  5  gr. 


ACTION  AND  USES. 
The  action  and  uses  of  the  Hop  depend  upon  the  presence 
of  its  two  important  constituents,  which  exert  the  characteristic 
effects  of  the  class  to  which  they  respectively  belong.  (1)  The 
primary  stimulant,  and  secondary  sedative  and  soporific  effects 
of  the  aromatic  oil,  associated  with  those  of  alcohol,  are  seen 
in  ales  and  beers,  less  distinctly  in  the  official  preparations. 
The  stomachic  and  tonic  effect  of  the  hop-bitter,  lupulinic 
acid,  is  equally  familiar  in  wholesome  bitter  ale.  Ale  is 
moderatelj^  laxative  and  diuretic » by  virtue  of  the  essential  oil 
and  alcohol. 
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Hop  is  used  medicinally  chiefly  in  the  form  of  pure  bitter 
ales,  to  produce  the  effects  Just  indicated,  especially  to  rouse 
and'  improve  the  appetite  during  convalescence  and  in  low 
states  of  the  system,  and  to  promote  sleep.  The  official  pre- 
parations sometimes  relieve  the  craving  of  alcoholism,  and  act 
as  anaphrodisiacs.    Lupulin  is  given  as  a  hypnotic. 

CONIFEE^. 

Oleum  Terebiiitliiiise.— Oil  of  Turpentine. 
The  oil  distilled,  usually  by  aid  of  steam,  from 
the  oleo-resin  (turpentine)  obtained  from  Pinus  aus- 
tralis,  Pinus  tfeda,  and  sometimes  from  Pinus  pinaster 
and  Pinus  sylvestris  ;  rectified  if  necessary. 

Characters  and  tests. — Limpid,  colourless ;  odour  strong, 
peculiar,  varying  in  the  different  kinds;  taste  pungent, 
bitterish.  Boils  about  320°  Fahr.  ;  almost  entirely  distils 
below  356°  Fahr.  Sp.  gr.  0-864.  Neutral.  Mixes  with  other 
volatile  and  fixed  oils,  and  dissolves  resins,  wax,  sulphur,  phos- 
phorus, and  iodine.    Solubility,  1  in  10  of  rectified  spirit. 

Composition. — The  oleo-resin,  common  turpentine,  as  it  is 
formed  on  trees,  is  an  impure  solution  of  resin  in  15  to  30  per 
cent,  of  the  official  volatile  oil.  The  Oil  of  Turpentine,  CiQHjg, 
with  the  characters  just  described,  readily  absorbs  oxygen  on 
exposure  to  the  air,  and  is  converted  into  the  resin,  certain 
other  acids,  carbonic  acid,  and  ozone,  which  thus  increase  at 
the  expense  of  the  oil ;  the  mixture  constituting  the  oleo-resin. 
When  the  latter  is  distilled,  after  agitation  with  lime-water, 
the  volatile  oil  passes  over,  leaving  the  resin  behind.  Oil  of 
Turpentine  is  isomeric  with  a  number  of  volatile  oils,  or  of 
their  constituents,  akeady  met  with  in  the  materia  medica. 
Dose,  10  to  30  min. ;  as  an  anthelmintic,  2  to  4  fl.dr. 

Preparations. 

1.  Confectio  Terebinthinse. — 1 ;  Liquorice,  1  ;  Honey,  2.  Dose, 

GO  to  120  gr. 

2.  Enema  Terebinthinaa. — 1  oz. ;  Mucilage  of  Starch,  15  oz. 

For  one  enema. 

3.  Linimentum  Terebinthinse. — 16,  with  Camj)hor,  1  ;  rubbed 

up  with  Soft  Soap,  2,  mixed  with  Water,  2. 

4.  Linimentum  Terebinthinse  Aceticum.— 4 ;  Glacial  Acetic 

Acid,  1  ;  Liniment  of  Camphor,  4. 

5.  Unguentum  Terebinthinse.— 8  ;  Kesin,  1  ;  Yellow  Wax,  4  ; 

Lard,  4. 

a.  {Not  official.)    Terebene.— An  isomer  of  Oil  of  Turpentine, 
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produced  by  tlio  action  of  H..SO4  on  tho  latter,  and  dis- 
tillation. A  colourless  liquid,  with  tho  odour  of  fresh- 
sawn  pinewood.  Not  miscible  with  water.  Lose,  5  to 
30  min.  in  emulsion. 

ResiBia — Eesin.  Tlie  residue  left  after  distil- 
lation of  Oil  of  Turpentine  from  the  crude  oleo-resin 
(turpentine)  of  various  species  of  Pinus. 

Characters. — Translucent,  yellowish,  brittle,  pulverisable ; 
fracture  shining  ;  odour  and  taste  faintly  terebinthinate.  Easily 
fusible  ;  burns  with  a  dense  yellow  flame  and  much  smoke. 

Com2)osition. — Eesin  consists  of  three  isomeric  resinous 
acids,  2}inic,  S7/Ivic,  and  pimaric,  HC20H29O2,  and  a  trace  of  oil  of 
turj}entine. 

Preparations. 

1.  Emplastrum  Resinse. — 2;  Lead  Plaster,  16;  Curd  Soap,  1. 

2.  Unguentum  Resinse. — 4 ;  Yellow  Wax,  2 ;  Simple  Oint- 

ment, 8  ;  Almond  Oil,  1. 

Resin  is  contained  in  many  other  Plasters,  in  Unguentum 
Terebinthinse,  and  in  Charta  Epispastica. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — Applied  to  the  skin  or  exposed  mucous  sur- 
faces, Turpentine  is  antiseptic  and  disinfectant,  and  produces 
a  sense  of  heat  and  redness,  followed  by  bui-ning  and  vesication, 
the  local  circulation  being  stimulated,  and  the  local  nerves  first 
irritated  and  then  depressed.    Kesin  is  a  mild  local  stimulant 
and  disinfectant.    Tm-pentine  is  therefore  in  very  extensive 
use  as  a  local  stimulant  and  counter-irritant :  {a)  In  painful 
ailections  of  a  local  kind,  such  as  chronic  rheumatism  of  muscles 
or  joints,  and  neuralgia,  in  the  form  of  the  Liniments,  the 
Eesin  Plaster,  and  Turpentine  stupes.     {b)  In  affections  of 
deep  parts,  to  act  rcflexly  on  the  vessels  and  nerves ;  for  in- 
stance, to  relieve  bronchitis  by  being  rubbed  on  the  chest, 
meteorism  by  aiDplication  to  the  abdomen  as  stupes,  or  affections  ■ 
of  joints  by  inunction  over  them,    {c)  As  a  disinfectant  nnd  . 
stimulant  it  may  be  applied  to  ulcers  and  wounds,  the  Unguentum  i 
llesinte  being  very  useful  for  this  purpose,  whilst  the  pure  Oil  f 
is  applied  to  hospital  gangrene.    Turpentine  is  absorbed  by  i 
the  unbroken  skin,  and  its  action  in  niotoorism  may  be 
partly  accounted  for  in  this  way,  as  we  shall  see.    Kesin  also 
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gives  a  confiistence  and  adhesiveness  to  the  many  plasters  of 
which  it  is  an  ingTcdient. 

Jntenuilly. — In  the  stomach,  as  externally,  Oil  of  Turpen- 
tine is  disinfectant,  stimulant  to  the  vessels,  sedative  to  the 
local  nerves,  and  reflexly  stimulant,  at  least  for  a  time.  In  a 
word,  it  is  a  powerful  carminative ;  but  it  is  little  given  for  this 
purpose,  because  unpleasant  to  the  taste  and  often  disagreeable 
in  its  remote  effects,  and  because  we  have  abundance  of  other 
volatile  oils,  equally  powerful,  without  either  of  these  draw- 
backs.   (See  CaryophyllKm,  j^age  272.) 

Turpentine  passes  into  the  bowel,  and  may  be  found  even 
in  the  colon  (which  may,  however,  excrete  it  also,  as  will  be 
described).  Here  it  acts  reflexly  as  a  stimulant  to  the  muscu- 
lar coat,  causing  contraction,  expulsion  of  gas  and  fasces,  and 
recovery  of  tone  if  this  have  been  lost  by  tympanitic  distension  ; 
and  is  also  a  disinfectant  and  vascular  stimulant.  In  larger 
doses  these  effects  proceed  to  purgation.  It  is  therefore  given, 
either  by  the  mouth  or  as  the  Enema,  in  tympanites,  especially 
when  this  is  associated  with  constipation ;  and  it  has  proved 
useful  in  some  forms  of  diarrhoea  and  dysentery.  It  may  also 
be  advantageously  added  to  enemata  after  some  forms  of 
haemorrhage,  being,  as  will  be  seen,  haemostatic. 

Turpentine  proves  to  be  an  anthelmintic,  and  is  given 
either  by  the  mouth,  for  the  tape-worm,  in  doses  of  3ij  to  Jss 
(with  Castor  Oil),  which  sometimes  cause  unpleasant  symp- 
toms; or  as  the  Enema,  for  the  thread- worm,  an  excellent 
method. 

Another  local  application  of  Oil  of  Turpentine  is  to  the 
respiratory  organs,  as  an  inhalation.  The  diluted  vapour  in 
steam  should  be  used,  or  the  pure  vapour  inhaled  from  a  warm 
sponge,  which  may,  however,  prove  irritant.  Turpentine  enters 
the  blood  thus,  but  the  chief  action  desired  is  a  purely  local 
one,  to  disinfect  and  stimulate  the  chronically  inflamed  or 
ulcerated  surfaces  of  the  lungs  and  bronchi,  and  to  correct  the 
odour  and  irritant  properties  of  the  products.  It  is  used  in 
gangrene  of  the  lung,  dilated  bronchi,  and  allied  conditions. 
Patients  suffering  from  these  diseases  are  also  benefited  by  the 
air  of  pino  forests,  e.g.  at  Bournemouth  and  Arcachon.  Tere- 
bcne,  whether  internally  or  in  an  inhalation  (made  like  Vapor 
Pini  Sylvestris,  page  384),  is  valuable  in  phthisis  and  chronic 
bronchitis. 

2.  ACTION  ON  THE  BLOOD. 

Oil  of  Turpentine  is  freely  absorbed  by  all  surfaces,  and 
enters  the  blood  as  such.  Thus  introduced,  it  produces  none 
of  the  rapidly  fatal  effects  which  follow  its  injection  into  the 


380    Materia  Medic  a  and  Therapeutics. 


veins  of  animals,  and  which  are  referable  in  part  to  coagulation. 
Probably,  however,  even  in  medicinal  quantities,  Turpentine  is 
partially  oxydised  at  the  expense  of  the  blood. 

3.  SPECIFIC  ACTION  AND  USES. 

Found  unchanged  in  the  tissues  and  organs,  Oil  of  Turpen- 
tine sets  up  a  series  of  symptoms,  mainly  depressant  in  their 
character,  which  follow  the  reflex  stimulant  effects  ah-eady 
described  as  referable  to  its  action  on  the  nerves  and  vessels  of 
the  stomach.  A  full  dose  produces  languor,  debility,  nausea, 
dulness,  sleepiness,  and  unsteady  gait ;  a  large  dose  may  lead 
to  coma.  These  sedative  effects  on  the  cerebral  and  spinal 
centres  may  account  for  the  success  of  the  empirical  use  of 
Turpentine  in  painful  affections,  such  as  neuralgia,  obstinate 
sciatica,  and  hepatic  colic. 

At  the  sanie  time  the  heart  is  disturbed  by  the  Oil,  and 
the  blood  pressure  decidedly  falls.  Here  we  may  find  the  ex- 
planation, in  part,  of  the  unquestionable  value  of  Turpentine 
as  a  haemostatic.  Of  all  the  means  of  arresting  internal 
haemorrhage,  it  frequently  proves  to  be  the  most  powerful : 
bleeding  from  the  lungs,  stomach,  bowels,  and  uterus  will  often 
cease  after  a  full  dose  of  Turpentine,  when  every  other  drug 
has  failed.  It  is  specially  useful  in  intestinal  haemorrhage 
from  typhoid  ulceration.  In  such  cases  the  Oil  must  be  fear- 
lessly exhibited,  since  life  is  at  stake,  a  dose  of  33  being 
followed  every  two  hours  by  doses  of  20  to  30  min. 

The  temperature  is  believed  to  be  lowered  by  Turpentine. 

This  substance  is  also  a  physiological  antidote  to  phos- 
phorus, and  may  be  used  (best  in  the  form  of  the  crude  oil) 
either  to  prevent  chronic  phosphorus  poisoning  in  workmen, 
or  in  small  repeated  doses  in  acute  poisoning,  after  Sulphate  of 
Copper.    See  Cuprum,  page  75. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Oil  of  Turpentine,  like  volatile  oils  in  general,  is  excreted 
mainly  as  such,  by  the  cutaneous  and  mammary  glands,  by  the 
lungs  and  respiratory  passages,  by  the  kidneys,  and  possibly 
by  the  liver,  biliary  mucosa,  and  intestines.  All  these  organs 
are  influenced  by  the  Oil  as  it  passes  through  them.  Per- 
spiration is  slightly  increased,  and  an  eruption  may  appear  on 
the  skin.  In  the  bronchial  walls  it  acts  as  a  vascular  stimulant, 
and  disinfects  both  these  and  their  products  ;  it  might  there- 
fore be  a  valuable  cbug  in  chronic  bronchitis,  dilated  bronchi, 
and  gangrene  of  the  lungs.  Its  effects  as  it  passes  through  the 
kidneys  account  for  the  comparatively  little  use  that  is  made 
of  Turpentine  in  these  and  other  diseases.   Even  in  moderate 
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doses  it  may  produce  symptoms  of  irritation  and  congestion 
of  the  urinary  organs,  including  lumbar  pain,  repeated  painful 
ineffectual  attempts  at  micturition,  a  sense  of  heat  and  spasm 
in  the  perinanim,  and  frequently  ha?maturia.  Whilst  large 
doses  may  cause  complete  suppression,  small  doses  cause 
dim-esis ;  and  it  may  therefore  be  occasionally  used  with  caution 
in  Bright's  disease  and  even  in  hsematuria.  Part  of  the  Tur- 
pentine is  excreted  as  a  fragrant  violet- smelling  body,  and  this 
and  the  unchanged  portion  exert  a  remote  local  effect  as  stimu- 
lants and  disinfectants  in  the  bladder  and  urethra,  so  that 
cystitis  and  gleet  have  been  treated  with  the  Oil. 

In  passing  through  the  biliary  passages,  Turpentine  or  its 
products  are  believed  to  prevent  or  dissolve  gall  stones.  Its 
excretion  by  the  colon  probably  contiibutes  to  its  effect  in 
expelHng  gas  and  fieces. 


Terebiiitliiiia  Canadensis.  —  Canada  Tur- 
pentine OR  Balsam.  The  turpentine  obtained  by 
puncturing  or  incising  the  bark  of  the  trunk  and 
branches  of  Pin  as  balsamea.    From  Canada. 

Characters. — A  pale  yellow  and  faintly  greenish  transparent 
oleo-resin,  of  the  consistence  of  thin  honey,  with  a  peculiar 
agreeable  odour,  and  a  slightly  bitter,  feebly  acrid,  taste ;  by 
exposure  drying  very  slowly  into  a  transparent  adhesive 
varnish ;  solidifying  when  mixed  with  i  its  weight  of  Magnesia. 

_  Composition. — Canada  Turpentine  has  the  ordinary  com- 
position of  turpentines.  See  Oleum  Terebinthin^,  pase  377. 
Dose,  20  to  30  gr. 

Terebinthina  Canadensis  is  contained  in  Chai-ta  Epispastica 
and  Collodium  Flexile. 


ACTION  AND  USES. 

Canada  Tui-pentine  is  chiefly  used  for  its  physical  pro- 
perties. IntemaUy  it  produces  the  effects  of  Oil  of  tui'pentine. 

I^aricis  Cortex.— Larch  Bark.  The  bark  of 
Pmus  Laiix,  the  Common  Larch.  Collected  in  Sprinj?; 
deprived  of  its  outer  rough  portion,  and  dried. 

Characters.~ln  flattish  pieces  or  quills.  Outer  surface 
oark-rcd  or  rosy,  somewhat  uneven;  inner  surface  nearly 
Miooth,  yellowish-white  or  pinkish-red  according  to  its  age. 
i^racture  close,  but  hber  somewhat  fibrous;  fractured  surfaces, 
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except  internally,  deep  carmine.  Odour  balsamic,  terebin- 
thinous ;  taste  astringent.  Substance  resembling  Larch  Bark  : 
lied  Cinchona  Bark,  known  by  bitter  taste. 

Composition. — Larch  Bark  yields  a  form  of  crude  iuV' 
pentine;  tannic  acid;  and  larixinic  acid,  CjoHiyOg,  a  bitter. 

Preparation. 

Tinctura  Laricis. — 1  in  8  of  Spirit.    Dose,  20  to  30  min. 


ACTION  AND  USES. 

Larch  resembles  turpentine  in  its  action,  but  is  more 
pleasant.    It  is  used  (but  rarely)  in  the  same  class  of  cases. 

Thus  Amcricaimm.— Common  Frankincense. 
The  concrete  turpentine,  scraped  off  the  trunks  of 
Pinus  Tseda,  the  Frankincense  Pine,  and  Pinus 
australis,  the  Swamp  Pine.  From  the  southern 
states  of  North  America. 

Characters. — A  softish,  yellow,  opaque  solid  when  fresh, 
resinous  but  tough,  having  the  odour  of  crude  American  tur- 
pentine.   Dry  and  brittle  when  kept,  darker,  of  milder  odour. 

Composition. — Frankincense  has  the  composition  of  ordinary 
crude  turpentines. 

Thus  Americanum  is  contained  in  Emplastrum  Picis. 


ACTION  AND  USES. 

Frankincense  has  the  same  action  and  uses  as  resin  and 
its  allies  just  described. 

Pix  Bairgimdica. — Burgundy  Pitch.  The 
resinous  exudation  from  the  stem  of  Pinus  Picea 
(Abies  excelsa),  the  Spruce  Fir,  melted  and  strained. 
From  Germany. 

Characters— Hard  and  brittle,  yet  gi'adually  taking  the 
form  of  the  vessel  in  which  it  is  kept;  opaque;  generally  dull 
reddish-brown ;  fracture  conchoidal  ;  odour  agreeable,  aro- 
matic ;  taste  sweet,  aromatic,  not  bitter.  Impurittj.—K  mixture 
of  common  Resin,  oil,  and  water ;  not  completely  soluble  m 
glacial  acetic  acid. 
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Composition.— Bwr^ww^^Y  Pitch  consiyts  of  various  resinotcs 
acids,  with  volatile  oilj  as  in  ordinary  crude  Il'jsin. 

Freparation. 

Emplastnim  Picis.— 26 ;  Common  Frankincense,  13;  Resin,  ^  ; 
Yellow  Wax,  4 J ;  Expressed  Oil  of  Nutmeg,  1  ;  Olive 
Oil,  2  ;  Water,  2. 

Fix  Burgimdica  is  also  contained  in  Emplastrum  Ferri. 


ACTION  AI^D  USES. 

Burgundy  Pitch  has  a  mildly  stimulant  action  on  the  skin, 
and  is  used  only  for  making  plasters. 

Pix  Liiquida. —  Tar.  A  bituminous  liquid  ob- 
tained from  the  wood  of  Pinus  sylvestris  and  other 
species  of  Pinus  by  destructive  distillation. 

Characters. — Semiliquid,  brownish-black,  of  a  well-known 
peculiar  aromatic  odour.  Water  agitated  with  it  acquires  a 
pale-brown  colour,  empyreumatic  taste,  and  acid  reaction. 

Composition, — Tar  is  a  variable  mixture  of  crcasote,  phenol 
(carbolic  acid),  toluol,  xylol,  acetic  acid,  turpentine,  and  resinoid 
bodies.    Dose,  20  to  60  min.  in  pill. 

Freparation. 

Unguentum  Picis  Liquidse. — 5  ;  Yellow  Wax,  2. 


ACTION  AND  USES. 

Tar,  being  a  compound  of  Creasote,  Carbolic  Acid,  and 
other  substances,  possesses  an  action  very  similar  to  the  first 
two  of  these  bodies,  to  which  the  student  is  referred.  Its 
exact  composition  being  variable,  the  action  of  Tar  is  uncertain  ; 
and  internally  it  is  now  but  little  employed.  " 

Externally,  it  is  more  valuable  than  either  of  its  important 
constituents,  as  a  vascular  stimulant  and  tissue  alterative  in 
dry  skin  diseases,  such  as  chronic  eczema  and  psoriasis ;  and  as 
a  nervous  sedative  in  pruritus. 

Internally,  Tar  may  be  given  in  pills,  in  capsules,  or  as 
tar-water  (made  by  shaking  up  a  pint  of  Tar  with  half -a-gallon 
of  water,  and  decanting  after  settlement),  a  very  popular 
panacea  a  hundred  years  ago.  Tar  may  still  be  used  as  a 
remote  disinfectant  and  deodorant  in  foul  discharges  from  the 
bronchi  and  lungs,  by  which  it  is  probably  in  part  excreted. 
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OleiifiSi  Piiii  Sylvestris — Fir-Wool  Oil.  The 
oil  distilled  from  the  fresh  leaves  of  Pinus  sylvestris. 

Characters. — Nearly  colourless ;  odour  aromatic,  lavender- 
like ;  flavour  pungent,  not  unpleasant.  Sp.  gr.  not  below 
0-870.    Solubility,  1  in  7  of  Spirit. 

Preparation. 

Vapor  Olei  Pini  Sylvestris. — 40  min.,  rubbed  with  20  gr.  of 
Light  Carbonate  of  Magnesium,  and  Water  to  1  fl.oz. 
Base  for  one  inhalation^  1  fl.dr.,  with  pint  of  cold  and 
^  pint  of  boiling  water. 


ACTION  AND  USES. 

The  action  of  this  substance  is  similar  to  that  of  Oil  of 
Turpentine  and  Larch,  but  its  odour  is  more  agreeable.  It 
is  specially  useful  in  the  form  of  the  Inhalation,  as  a  mild 
stimulant,  antispasmodic,  and  disinfectant,  in  some  forms  of 
laryngeal  disease. 

Jimiperi  Oleum. — Oil  of  Juniper.  The  oil 
distilled  in  Britain  from  the  full-grown  unripe  gi-een 
fruit  of  Juniperus  communis. 

Characters. — Colourless  or  pale  greenish-yeUow,  of  charac- 
teristic odour  and  warm  aromatic  taste. 

Composition.  —  Oil  of  Juniper  contains  a  hydrocarbon 
CiyH^g,  yielding  a  white  crystalHne  hydrous  compound 
CioHig,H30,  and  a  polymeric  hydrocarbon  C20H30.  Bose,  1  to 
4  min. 

Preparation. 

Spiritus  Juniperi. — 1  to  49  of  Spirit.    Bose,  30  to  60  min. 
Spiritiis  Juniperi  is  contaimd  in  Mistura  Creasoti. 


ACTION  AND  USES. 

The  physiological  action  of  Juniper  naturally  resembles 
closely  that  of  Turpentine,  but  its  remote  local  stimulant 
action  on  the  kidney  is  peculiarly  marked,  whilst  this  drug  is 
neither  disagreeable  nor  dangerously  powerful  like  the  other. 
Thus  it  acts  as  a  stomachic,  stimulant,  and  anti  spasmodic ;  is 
absorbed  into  the  blood ;  is  excreted  in  the  urine,  to  which  it  im- 
parts an  odoiu-  of  violets ;  is  a  diuretic,  being  possibly  a  specific 
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stimulant  of  the  renal  cells,  increasing  both  solids  and  water ; 
and  in  large  doses  causes  strangury  and  renal  inflammation. 

Juniper  is  used  almost  entirely  as  a  diuretic  in  dropsy  not 
dependent  on  acute  renal  disease,  i.e.  in  cardiac  and  hepatic 
di-opsy,  and  in  some  cases  of  chronic  Bright's  disease.  Tt  is 
hest  given  combined  with  saline  diuretics,  or  in  the  form  of 
*'  Hollands  "  or  Gin. 

Sabinse  Caciimina. — Savin  Tops.  The  fresh 
and  dried  tops  of  Juniperus  Sabina.  Collected  in 
spring,  from  plants  cultivated  in  Britain. 

Characters. — Twigs  densely  covered  with  minute  imbricated 
adpressed  green  leaves,  with  a  large  oval  depressed  central 
gland  on  their  back.  Odour  strong,  peculiar;  taste  acrid, 
bitter,  disagreeable. 

Compositim. — Savin  contains  the  official  volatile  oil. 

Dose  in  powder. — 4  to  10  gr. 

Preparations. 

1.  Tinctura  Sabinse.— 1  of  dried  Tops  in  8  of  Proof  Spirit. 

Dose,  20  to  60  min. 

2.  Unguentum  Sabinse.— i^r^sA  Tops,  8 ;  Yellow  Wax,  3 ; 

Lard,  16. 

Fj'om  Sahince  Cacumina  is  made  : 

Oleum  Sabinse. — Distilled  in  Britain  from  fresh  Savin. 
Colourless  or  pale  yellow,  limpid,  with  an  unpleasant 
odour  and  bitter  acrid  taste.  Contains  several  hydro- 
carbons.   Dose^  1  to  4  min. 


ACTION  AND  USES. 

1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally. — The  action  of  Savin  closely  resembles  that  of 
Oil  of  Turpentine,  but  it  is  more  irritant,  causing  vesication 
of  the  unbroken  skin,  and  a  profuse  flow  of  pus  from  a  wounded 
surface.  It  is  occasionally  used  to  promote  the  discharge  from 
blisters.    It  dispels  venereal  warts  and  condylomata. 

Internally. — Savin  is  a  powerful  gastro-intestinal  irritant, 
to  be  avoided  or  used  only  with  great  caution. 

2.  ACTION  IN  THE  BLOOD  ;  SPECIFIC,  AND  REMOTE  LOCAL  ACTION 

AND  USES. 

Oil  of  Savin  is  absorbed,  carried  through  the  organs,  and 
creted  like  Oil  of  Turpentine.    It  thus  acts  as  a  remote  local 
Z— 8 
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irritant  to  the  kidneys  and  mucous  membranes,  especially 
those  of  the  genital  tract,  causing  hyperaemia  of  the  ovaries  and 
uterus,  increased  menstrual  activity,  and  contraction  of  the 
pregnant  uterus.  It  is  used  as  an  emmenagogue,  but  requires 
the  exercise  of  great  care.  More  frequently  it  has  been  given 
as  an  ecbolic  for  criminal  purposes,  and  has  then  often  caused 
fatal  gastro- enteritis. 

ZINGIBERACE^. 

Zingiber. — Ginger.  The  scraped  and  dried  rhi- 
zome of  Zingiber  officinale.    From  the  Tropics. 

Characters. — Flattish,  irregularly-branched  pieces,  3  to  4 
inches  long ;  a  depressed  scar  at  the  summit  of  each  branch. 
Externally  pale  buff,  striated,  fibrous ;  fracture  ready,  mealy, 
short,  fibrous.  Odour  agreeable,  aromatic.  Taste  strong,  pun- 
gent. Substance  resembling  Ginger :  Turmeric,  which  is  3'ellow. 

Composition. — Ginger  contains  an  aromatic  volatile  oil,  a 
complex  mixture  of  hj^drocarbons  and  their  oxydation  products. 
Dose,  10  to  20  gr. 

Freparations 

1.  Tinctura  Zingiberis. — 1  in  8  of  Spirit.    Bose,  15  to  60  min. 

2.  Tinctura  Zingiberis  Fortior. — "  Essence  of  Ginger."  1  in  2 

of  Spirit.    Dose,  5  to  20  rain. 

From  the  latter  is  prepared : 

Syrupus  Zingiberis. — 1  of  Stronger  Tincture  to  25  of 
Syrup.    Dose,  1  f  .dr. 

Ginger  and  the  Stronger  Tincture  are  also  contained  in  pre- 
parations of  many  important  drugs. 


ACTION  AND  USES. 

Ginger  acts  and  is  used  hke  other  substances  containing 
aromatic  volatile  oils.  It  is  one  of  the  most  generally  em- 
ployed of  carminatives. 

Curcuma. — Turmeric.  The  dried  rhizome  of 

Curcuma  longa.    Appendix  B.P. 

Composition. — Turmeric  contains  two  yellow  colouring, 
matters,  aresin  and  an  acid  ;  a  volatile  oil ;  and  starch. 

Freparations. 
Turmeric  Tincture. — 1  in  6  of  Proof  Spirit. 
TuKMERic  Paper.    Made  from  the  Tincture. 
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USE. 

Turmeric  Paper  is  used  pharmaceutically  as  a  test  for 
alkalies,  whicli  change  the  yellow  to  a  reddish- brown.  As  a 
condiment  it  is  a  constituent  of  curry  powder. 

Cardamomi  Semiiia. — Cardamoms.  The  dried 
ripe  seeds  of  the  Malabai'  Cardamom,  Elettaria 
Cardamomum.  When  the  seeds  are  required  for  use 
the  pericarps  are  rejected. 

Characters. — About  \  of  an  inch  long,  irregularly  angular, 
transversely  wrinkled,  reddish-brown  externally,  whitish 
within  ;  odour  and  taste  agreeably  warm  and  aromatic.  Peri- 
carps f  to  1  inch  long ;  i  to  f  of  an  inch  broad  ;  ovoid,  obtusely 
triangular,  shortly  beaked,  rounded  at  the  base ;  brownish- 
yellow  ;  longitudinally  striated  ;  without  taste  or  odour. 

Composition, — The  active  principle  of  Cardamoms  is  a 
volatile  oil,  containing  a  terpene,  CioH^g,  and  a  camphor. 

Preparation. 

Tinctura  Cardamomi  Composita. — |  oz. :  Caraway,  ^  oz. ; 
Raisins,  2  oz. ;  Cinnamon,  i  oz. ;  Cochineal,  55  gr. ;  Froof 
Spirit,  1  pint.    Dose,  ^  to  2  fl.dr. 

Cardamoms  are  also  contained  in  Extractum  Colocjmthidis 
Compositum,  Pulvis  Cinnamomi  Compositus,  Pulvis  Cretse 
Aromaticus,  Tinctura  Gentianae  Composita,  Tinctura  Rhei,  and 
Vinum  Aloes ;  Tinctura  Cardamomi  Composita  in  Decoctum 
Aloes  Compositum,  Mistura  Ferri  Aromatica,  Mistura  Sennse 
Composita,  and  Tinctura  Chloroformi  Composita. 


ACTION  AND  USES. 


Cardamoms  serve  as  a  highly  agreeable,  slightly  stimulant, 
flavouring  and  carminative  agent,  allied  to  the  peppers. 

IRIDACE^. 

Crocus — Saffron.  The  dried  stigmas  and  top 
of  the  style  of  Crocus  sativus.    From  Spain,  etc. 

Characters  ~'Thre^d.-\\\Q  orange  red  stigmas,  united  below 
0  the  top  of  the  yellow  style.    Odour  powerful,  aromatic. 
Laste  bitter,  aromat.V.     Rubbed  on  the  wet  finger  it  leaves 
mtense  orange-yellow  tint.     Impurities.  —  Marigold  and 
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irritant  to  the  kidneys  and  mucous  membranes,  especially 
those  of  the  genital  tract,  causing  hyperasmia  of  the  ovaries  and 
uterus,  increased  menstrual  activity,  and  contraction  of  the 
pregnant  uterus.  It  is  used  as  an  emmenagogue,  but  requires 
the  exercise  of  great  care.  More  frequently  it  has  been  given 
as  an  ecbolic  for  criminal  purposes,  and  has  then  often  caused 
fatal  gastro- enteritis. 

ZINaiBERACE^. 

Zing^iber. — Ginger.  The  scraped  and  dried  rhi- 
zome of  Zingiber  officinale.    From  the  Tropics. 

Characters. — Flattish,  irregularly-branched  pieces,  3  to  4 
inches  long ;  a  depressed  scar  at  the  summit  of  each  branch. 
Externally  pale  buff,  striated,  fibrous ;  fracture  ready,  mealy, 
short,  fibrous.  Odour  agreeable,  aromatic.  Taste  strong,  pun- 
gent. Substance  resembling  Ginger :  Turmeric,  which  is  j-ellow. 

Composition. — Ginger  contains  an  aromatic  volatile  oil,  a 
complex  mixture  of  hj'drocarbons  and  their  oxydation  products. 
Dose,  10  to  20  gr. 

Freparations 

1.  Tinctura  Zingiberis. — 1  in  8  of  Spirit.    Dose,  15  to  60  min. 

2.  Tinctura  Zingiberis  Fortior. — "  Essence  of  Ginger."  1  in  2 

of  Spirit.    Dose,  6  to  20  rain. 

From  the  latter  is  prepared : 

Syrupus  Zingiberis. — 1  of  Stronger  Tiucture  to  25  of 
Syrup.    Dose,  1  f  .dr. 

Ginger  and  the  Stronger  Tincture  are  also  contained  in  pre- 
parations of  many  important  drugs. 


ACTION  AND  USES. 

Ginger  acta  and  is  used  like  other  substances  containing 
aromatic  volatile  oils.  It  is  one  of  the  most  generally  em- 
ployed of  carminatives. 

Curcuma. — Turmeric.  The  dried  rhizome  of 

Curcuma  longa.    Appendix  B.P. 

Composition. — Turmeric  contains  two  yellow  colouring 
matters,  aresin  and  an  acid  ;  a  volatile  oil ;  and  starch. 

Preparatiom. 
Turmeric  Tincture. — 1  in  6  of  Froof  Spirit. 
ruKMEBic  Paper.    Made  from  the  Tincture. 


Crocus, 
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USE. 

Turmeric  Paper  is  used  pharmaceutically  as  a  test  for 

alkalies,  which  change  the  yellow  to  a  reddish-brown.  As  a 
condiment  it  is  a  constituent  of  curry  powder. 

Cardamomi  Semiiia. — Cardamoms.  The  dried 
ripe  seeds  of  the  Malabar  Cardamom,  Elettaria 
Cardamomum.  When  the  seeds  are  required  for  use 
the  pericarps  are  rejected. 

Characters, — About  i  of  an  inch  long,  irregularly  angular, 
transversely  wrinkled,  reddish-brown  externally,  whitish 
within  ;  odour  and  taste  agreeably  warm  and  aromatic.  Peri- 
carps f  to  1  inch  long ;  ^  to  f  of  an  inch  broad  ;  ovoid,  obtusely 
triangular,  shortly  beaked,  rounded  at  the  base ;  brownish- 
yellow  ;  longitudinally  striated  ;  without  taste  or  odour. 

Composition, — The  active  principle  of  Cardamoms  is  a 
volatile  oil,  containing  a  terpene,  CioHig,  and  a  camphor. 

Preparation. 

Tinctura  Cardamomi  Composita. — \  oz. ;  Caraway,  ^  oz. ; 
Raisins,  2  oz. ;  Cinnamon,  i  oz. ;  Cochineal,  55  gr. ;  Froof 
Spirit,  1  pint.    Lose,  -i  to  2  fl.dr. 

Cardamoms  are  also  contained  in  Extractum  ColocjTithidis 
Compositum,  Pulvis  Cinnamomi  Compositus,  Pulvis  Cretse 
Aromaticus,  Tinctura  Gentianae  Composita,  Tinctura  Rhei,  and 
Vinum  Aloes ;  Tinctura  Cardamomi  Composita  in  Decoctum 
Aloes  Compositum,  Mistura  Ferri  Aromatica,  Mistura  Sennje 
Composita,  and  Tinctura  Chloroformi  Composita. 


ACTION  AND  USES. 


Cardamoms  serve  as  a  highly  agreeable,  slightly  stimulant, 
flavoTiriiig  and  carminative  agent,  allied  to  the  peppers. 

IRIDACE^. 

Crocus— Saffron.  The  dried  stigmas  and  to[) 
of  the  style  of  Crocus  sativus.    From  Spain,  etc. 

Characters.— TYivQ^^-WkQ  orange  red  stigmas,  united  below 
to  the  top  of  the  yeUow  style.  Odour  powerful,  aromatic, 
laste  bitter,  aromat.V..  Rubbed  on  the  wet  iBnger  it  leaves 
An  mtense  orange-yellow  tint.     Impurities.  —  Marigold  and 
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safflower  petals,  chalk,  etc.  Oil ;  when  pressed  between  folds 
of  white  filtering  paper  it  should  leave  no  oily  stain. 

Composition. — Saffron  contains  polychroite,  an  orange-red 
glucoside,  which  yields  a  red  colouring  matter,  crocm  ;  also  a 
volatile  oil,  CioHig. 

Preparation. 
Tinctura  Croci. — 1  in  20.    Dose,  i  to  2  fl.dr. 


ACTION  AND  USES. 
Crocus  is  used  only  to  colour  of5.cial  preparations. 

Iris. — Blue  Flag.  (Not  official)  The  rhizome 
and  rootlets  of  Iris  versicolor. 

Characters. — Bhizome  2  to  4  inches  long  ;  jointed ;  termi- 
nated by  a  scar  ;  annulated  from  the  leaf-sheaths  ;  grey-brown. 
Rootlets,  long,  simple.    Odour  slight ;  taste  acrid,  nauseous. 

Composition. — A  substance,  iridin,  has  been  obtained  from 
the  root,  of  doubtful  constitution.    Dose,  |  to  2  gr. 

Non-official  Preparations. 

Extractum  Iridis  (U.  S.  P.). — Dose,  1  to  5  gr.  Extractum 
Iridis  Fluidum  (U.  S.  P.). — Dose,  5  to  60  min.  Iridin. 
— A  powdered  extractive ;  dark-brown ;  bitter,  nauseous, 
acrid.    Dose,  1  to  5  gr. 


ACTION  AND  USES. 

Iridin  is  a  powerful  hepatic  stimulant  or  direct  chola- 
gogue,  and  cathartic ;  possibly  also  diuretic.  It  is  a  useful 
purgative  in  disorders  of  the  liver  and  duodenum. 

SMILACEJE. 

Sarsse  Radix. — Jamaica  Sarsaparilla.  The 
dried  root  of  Smilax  officinalis.  Native  of  Central 
America  ;  imported  from  Jamaica. 

Characters. — Many  feet  long ;  folded  and  packed  into 
bundles  1 8  inches  long,  4  to  5  inches  in  diameter,  and  bound 
by  a  long  root.  Roots  furrowed  ;  in  thickness  not  exceeding 
a  goose-quill,  greyish  to  deep  reddish-brown ;  with  numerous 
branched  rootlets.  Inodorous;  taste  mucilaginous,  f^.eblv 
bitter  and  acrid.    Substances  resembling  Saraa :  Senega ;  twisted 


SCILLA. 


ftnd  keeled.    Hemidesmus,  cracked  transversely.  Impurities, 

— Inferior  kinds. 

6V;;//>osi^io«.— Sarsaparilla  contains  a  small  quantity  ot  a 
volatile  oil;  a  colourless  crystalline  neutral  principle,  smilacin, 
closely  allied  to  saponin ;  resin,  starch,  mucilage,  etc. 

Prepa7'ations. 

1.  Decoctum  Sarsse.— 1  in  8.    Dose,  2  to  10  fl.oz. 

2.  Decoctum  Saxsae  Compositum.— Sarsaparilla,  20  ;  Sassafras, 

Guaiacum  Wood,  Liquorice,  eack  2 ;  Mezereon,  1 ; 
Water,  160.    Dose,  2  to  10  fl.oz. 

3.  Extractum  Sarsse  Liquidum.— Spirituous    and  aqueous 

with  Sugar.    1  in  1.    Dose,  1  to  4  fl.dr. 


ACTION  AND  USES. 

The  physiological  action  of  Sarsaparilla  is  unknown,  the 
diaphoretic  and  diuretic  effects  which  follow  large  draughts  of 
its  fluid  preparations  being  possibly  due  to  the  water  alone. 
It  is  tolerated  in  very  large  doses  by  the  stomach.  Smilacin 
is  excreted  in  the  urine. 

Great  diversity  of  opinion  exists  as  to  the  therapeutical 
value  of  Sarsaparilla.  Whilst  the  pharmacological  evidence 
is  negative,  the  clinical  evidence  is  discordant,  some  authorities 
considering  it  an  alterative  drug  of  extraordinary  value  in 
syphihs,  chronic  skin  diseases  and  rheumatism,  others  as 
entirely  worthless.  On  the  one  hand,  many  cases  of  these 
diseases  are  greatly  benefited  by  general  treatment,  with  rest, 
.  good  food,  baths,  and  abundance  of  warm  fluids  alone  ;  on  the 
other  hand,  Sarsaparilla  is  almost  always  combined  with  other 
drugs,  including  Guaiacum,  Sassafras,  Mezereon,  Iodide  of 
Potassium,  and  Mercury.  If  given,  it  is  indicated  in  old 
standing  cases  of  syphilis  in  feeble  sulDjects,  who  have  already 
suffered  from  the  abuse  of  Mercury  or  Iodine,  and  the  Com- 
pound Decoction  should  be  freely  used. 

LILIACE^. 

Scilla. — Squill.  The  bulb  of  Urginea  Scilla; 
divested  of  its  dry  membranous  outer  scales,  cut  into 
slices,  and  dried. 

Characters. — Slices  flattish  or  four-sided,  curved,  yellowish, 
white  or  pinkish,  1  to  2  inches  long,  translucent,  inodorous, 
disagreeably  bitter ;  brittle  and  easily  pulverisable  if  dry,  but 
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safflower  petals,  chalk,  etc.  Oil :  when  pressed  between  folds 
of  white  filtering  paper  it  should  leave  no  oily  stain. 

Composition. — Saffron  contains  polychroite,  an  orange-red 
glucoside,  which  yields  a  red  colouring  matter,  crocin  ;  altjo  a 
volatile  oil,  CipHig. 

Preparation. 
Tinctura  Croci. — 1  in  20.    Dose,  ^  to  2  fl.dr. 


ACTION  AND  USES. 
Crocus  is  used  only  to  colour  official  preparations. 

Iris. — Blue  Flag.  (I^ot  official.)  The  rhizome 
and  rootlets  of  Iris  versicolor. 

Characters. — Ehizome  2  to  4  inches  long  ;  jointed ;  termi- 
nated by  a  scar  ;  annulated  from  the  leaf-sheaths  ;  grey-brown. 
Rootlets,  long,  simple.    Odour  slight ;  taste  acrid,  nauseous. 

Composition. — A  substance,  iridin,  has  been  obtained  from 
the  root,  of  doubtful  constitution.    Dose,  ^  to  2  gr. 

Non-official  Preparations. 

Extractum  Iridis  (U.  S.  P.). — Dose,  1  to  5  gr.  Extractum 
Iridis  Fluidum  (XJ.  S.  P.). — Dose,  5  to  60  min.  Iridin. 
— A  powdered  extractive ;  dark-brown ;  bitter,  nauseous, 
acrid.    Dose,  1  to  5  gr. 


ACTION  AND  USES. 

Iridin  is  a  powerful  hepatic  stimulant  or  direct  chola- 
gogue,  and  cathartic ;  possibly  also  diuretic.  It  is  a  useful 
purgative  in  disorders  of  the  liver  and  duodenum. 

SMILACE^. 

Sarsse  Radix. — Jamaica  Sarsaparilla.  The 
dried  root  of  Smilax  officinalis.  Native  of  Central 
America  ;  imported  from  Jamaica. 

Characters. — Many  feet  long;  folded  and  packed  into 
bundles  18  inches  long,  4  to  6  inches  in  diameter,  and  bound 
by  a  long  root.  Roots  furrowed ;  in  thickness  not  exceeding 
a  goose-quill,  greyish  to  deep  reddish-brown ;  with  numerous 
branched  rootlets.  Inodorous ;  taste  mucilaginous,  feebly 
bitter  and  acrid.    Substances  resembling  Sarsa :  Senega ;  twisted 


SCILLA. 


and  keeled.  Hemidesmus,  cracked  transversely.  Impurities. 
— Inferior  kinds. 

Cowi^yosi/iow.— Sarsaparilla  contains  a  small  quantity  of  a 
volatile  oil;  a  colourless  crystalline  neutral  principle,  smilacin^ 
closely  allied  to  saponin ;  resin,  starch,  mucilage,  etc. 

Preparations. 

1.  Decoctum  Saxsse. — 1  in  8.    Dose,  2  to  10  fl.oz. 

2.  Decoctum  Sarsae  Compositum.— Sarsaparilla,  20 ;  Sassafras, 

Guaiacum  Wood,  Liquorice,  each  2 ;  Mezereon,  1 ; 
Water,  160.    Dose,  2  to  10  fl.oz. 

3.  Extractum  Sarsse  Liquidum.— Spirituous    and  aqueous 

with  Sugar.    1  in  1.    Dose,  1  to  4  fl.dr. 


ACTION  AND  USES. 

The  physiological  action  of  Sarsaparilla  is  unknown,  the 
diaphoretic  and  diuretic  effects  which  follow  large  draughts  of 
its  fluid  preparations  being  possibly  due  to  the  water  alone. 
It  is  tolerated  in  very  large  doses  by  the  stomach.  Smilacin 
is  excreted  in  the  urine. 

Great  diversity  of  opinion  exists  as  to  the  therapeutical 
value  of  Sarsaparilla.  Whilst  the  pharmacological  evidence 
is  negative,  the  cHnical  evidence  is  discordant,  some  authorities 
considering  it  an  alterative  drug  of  extraordinary  value  in 
syphilis,  chronic  skin  diseases  and  rheumatism,  others  as 
entirely  worthless.  On  the  one  hand,  many  cases  of  these 
diseases  are  greatly  benefited  by  general  treatment,  with  rest, 
good  food,  baths,  and  abundance  of  warm  fluids  alone  ;  on  the 
other  hand,  Sarsaparilla  is  almost  always  combined  with  other 
drugs,  including  Guaiacum,  Sassafras,  Mezereon,  Iodide  of 
Potassium,  and  Mercury.  If  given,  it  is  indicated  in  old 
standing  cases  of  syphilis  in  feeble  subjects,  who  have  already 
suffered  from  the  abase  of  Mercury  or  Iodine,  and  the  Com- 
pound Decoction  should  be  freely  used. 

LILIACE^. 

Scilla. — Squill.  The  bulb  of  TJrginea  Scilla; 
divested  of  its  dry  membranous  outer  scales,  cut  into 
slices,  and  dried. 

Characters. — Slices  flattish  or  four-sided,  curved,  yellowish, 
white  or  pinkish,  1  to  2  inches  long,  translucent,  inodorous, 
disagreeably  bitter ;  brittle  and  easily  pulverisable  if  dry,  but 
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tough  and  flexible  when  moist.  Suhdtance  resembling  Scilla  : 
Tragacanth ;  transhicent. 

Composition. — Squill  has  yielded  a  bitter  non-nitrogenous 
glucoside  scilla'in,  also  scillipicrin  and  scillitoxin,  obscureiy 
related  to  each  other ;  and  much  mucilage.    Lose,  1  to  3  gr. 

Preparations. 

1.  Acetum  Scillse. — 1  in  8  of  Diluted  Acetic  Acid.    Dose,  15 

to  40  min. 

From  Acetum  Scillce  are  prepared  : 

a.  OxYMEL  SciLL^. — Acctum  ScillsB  5,  with  8  of  Honey. 

Dose,  f  to  1  fl.dr. 
h.  Syrupus  Scill^. — Acetum  Scillae  1,  with  2  of  Sugar. 

Dose,  ^  to  1  fl.dr. 

2.  Pilula  Scillse  Composita. — 1^;  Ginger,  I ;  Ammoniacum,  1  ; 

Hard  Soap,  1  ;  Treacle,  2.    Dose,  5  to  10  gr. 

3.  Pilula  Ipecacuanhse  cum  Scill4. — 1  ;  Comfjound  Powder 

of  Ipecacuanha,  3  ;  Ammoniacum,  1  ;  Treacle,  q.s.  1  of 
Opium  in  23^.    Dose,  5  to  10  gr. 

4.  Tiuctura  Scillae. — 1  in  8  of  Proo/ Spirit.  Dose,  10  to  30  min. 


ACTION  AND  USES. 

The  action  of  this  important  drug  so  closely  resembles 
that  of  digitalis  that  it  is  unnecessary  to  give  it  in  detail. 
The  student  is  therefore  referred  to  all  that  is  said  respecting 
Digitalis  at  page  341,  and  will  apply  it  to  Squill.  Briefly,  it 
produces  the  same  increase  of  vigour  and  diminution  of  fre- 
quency of  the  cardiac  action ;  the  same  contraction  of  the 
peripheral  vessels  and  rise  of  pressure,  followed  by  relaxation 
commencing  in  the  renal  arterioles;  and  therefore  the  same 
kind  of  diuresis. 

Squill  is  employed  in  the  same  class  of  cases  as  Digitalis, 
and  frequently  in  combination  with  this  drug,  diuretics  being 
most  active  when  given  together.  It  must  not  be  ordered 
continuously,  but  with  intermissions,  when  it  is  more  actively 
diuretic  and  less  irritant  to  the  stomach  and  kidneys. 

Two  properties,  however,  distinguish  Squill  from  Digitalis, 
and  have  to  be  carefully  observed :  1 .  Squill  is  much  more 
irritant  to  the  stomach  and  intestines  even  than  digitalis, 
causing  vomiting  and  purging  in  full  doses,  and  is  very  liable 
to  produce  dyspepsia  even  in  medicinal  quantities  ;  it  must  thus 
often  be  withheld  when  most  clearly  indicated.  2.  Squill  is  a 
powerful  expectorant.  This  action  is  probably  a  remote  local 
one,  the  scillain  stimulating  the  structures  in  the  bronchial 
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wall  during  excretion,  as  it  irritates  the  gastro-intestmal  wall 
dm-iug  absorption,  in  this  respect  resembling  Ipecacuanha 
(emetine)  and  Senega.  It  is  much  employed  as  a  stimulant 
expectorant  in  chronic  bronchitis,  where  the  indications  are  to 
increase  the  local  circulation  and  secretion,  to  accelerate  the 
removal  of  the  products,  to  strengthen  the  right  ventricle,  and 
to  promote  diuiws.  It  is  contra-indicated  in  acute  bronchitis  ; 
and  must  also  be  withheld  in  phthisis,  where  the  stomach  and 
bowels  are  feeble  or  deranged.  The  routine  use  of  Squill  for 
cough  of  every  kind  is  to  be  deprecated. 

Convallaria.— (i\^o^  official.)  The  entire  plant  of 
Convallaria  majaliSj  the  Lily  of  the  Valley. 

Characiers. — Leaves  radical,  usually  two,  oblong,  tapering 
at  both  ends,  4  to  6  inches  long.  Flower-stem  leafless,  radical, 
shorter  than  the  leaves.  Flowers  drooping,  bell-ishaped,  in  a 
loose  raceme. 

Composition.— IjWj  of  the  Valley  contains  two  glucosides, 
cofivaUarin,  crystalline,  insoluble  in  water ;  and  coiivaUamarinj 
white,  amorphous,  bitter,  and  soluble  in  water  and  in  spirit. 

Non-official  Preparations, 

Extract  of  Convallaria. — Aqueous.    Dose,  2  to  8  gr.  Conval- 
lamarin. — Lose,  J  to  2  gr.  An  Infusion  may  also  be  used. 


ACTION  AND  USES. 

Convallaria  has  an  action  very  similar  to  that  of  Squill 
and  Digitalis:  in  medicinal  doses  it  slows  and  strengthens 
the  heart,  raises  the  blood  pressure,  and  is  a  decided  diuretic. 

It  has  proved  useful  in  some  cases  of  cardiac  dropsy  ;  but  it  is 
a  very  uncertain  remedy.  Like  the  two  other  drugs,  it  is  at 
the  same  time  a  gastro-intestinal  irritant,  this  effect  being  due 
to  the  convallarin,  whilst  convallamarin  acts  on  the  circulation. 
Aqueous  preparations  and  convallamarin  are  therefore  given. 

Aloe  Barbadensis.— Barbadoes  Aloes.  The 
juice  when  inspissated,  which  flows  from  the  trans- 
versely cut  bases  of  the  leaves  of  Aloe  vulgaris,  Bar- 
badoes and  Cura9oa  Aloes.    From  the  West  Indies. 

Characters. — Deep  reddish-,  chocolate-,  or  dark-brown,  or 
almost  black ;  fracture  dull,  waxy,  sometimes  smooth  and 
glassy ;  opaque  in  mass,  in  thin  films  translucent  and  orange- 
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brown  ;  powder  dull  olive-yellow.  Odour  strong,  disagreeable ; 
taste  bitter,  nauseous.  The  Cura^oa  variety  is  more  glassy 
and  translucent  than  the  Barbadoes,  with  a  distinctive  odour. 
Moistened  with  spirit,  it  exhibits  microscopically  numerous 
crystals.  Almost  entirely  soluble  in  proof  spirit.  Substances 
resembling  Aloes :  Guaiacum  Resin  and  Itesin  of  Jalap  ;  destitute 
of  bitter  taste. 

Aloe  Socotrina.— SocoTRiNE  Aloes.  The  juice, 
when  inspissated,  which  flows  from  the  transversely 
cut  bases  of  the  leaves  of  Aloe  Perryi,  and  probably 
other  species.  Imported  by  way  of  Bombay  and  Zanzi- 
bar, and  known  as  Socotrine  and  Zanzibar  Aloes. 

Characters. — Reddish-brown,  darkening  by  exposure  ;  frac- 
ture smooth  and  resinous,  rarely  rough  and  irregular ;  in  thin 
films  transparent,  orange-ruby-red  or  orange-brown;  powder 
bright  tawny  reddish-brown ;  odour  strong,  somewhat  agree- 
able ;  taste  very  bitter.  Almost  entirely  soluble  in  proof  spirit. 
Moistened  with  spirit  and  examined  microscopically,  it  exhi- 
bits numerous  crystals.  In  other  cases  it  is  opaque  and  liver- 
coloured,  and  is  then  known  as  Hepatic  Aloes. 

Composition. — Aloes  contains:  (1)  The  official  aloin ;  (2) 
aloe  7'esin,  a  brown  translucent  body,  insoluble  in  water;  (3) 
ffallic  acid,  in  small  quantity ;  (4)  a  volatile  oil,  the  source  of 
the  odour  of  Aloes ;  and  various  less  important  bodies.  Dost 
of  either  kind  of  Aloes,  2  to  6  gr. 

Preparations. 
A.  Of  Aloe  Barbadensis : 

1.  Aloin. — Aloin,  CigHigO^.  A  crystalline  substance  extracted 

from  Aloes  by  solvents  and  purified  by  recrystallisation. 

Characters. — Tufts  of  acicular  crystals ;  yellow  ;  inodorous  ; 
having  the  taste  of  Aloes.  Solubility :  Sparingly  in  cold  water, 
more  so  in  cold  spirit,  freely  in  hot  fluids ;  not  in  ether.  Not 
readily  altered  in  acidified  or  neutral  solutions  ;  rapidly  altered 
in  alkaline  fluids.  As  obtained  from  the  different  varieties  of 
Aloes,  the  products  differ  slightly ;  but  they  are  isomeric  in  the 
anhydrous  state,  and  their  medicinal  properties  are  similar. 
Dose,  ^  to  2  gr. 

2.  Enema  Aloes. — 40  gr. ;  Carbonate  of  Potassium,  15  gr. ; 

Mucilage  of  Starch,  10  fl.oz.    For  one  enema. 

3.  Extractum  Aloes  Barbadensis.— Aqueous,  1^  in  1.  Dose, 

1  to  6  gr. 
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4.  Pilula  Aloes  Barbadensis.— Aloes,  2;  Hard  Soap,  1;  Oil 

of  Caraway,  ^ ;  Confection  of  Roses,  1.  Dose^  5  to  10  gr. 

5.  Pilula  Aloes  etFerri.— Aloes,  2  ;  Sulphate  of  Iron,  IJ ;  Com- 

pound powder  of  Cinnamon,  3 ;  Confection  of  Koses,  4. 
Lose^  6  to  10  gr. 

Barbadoes  Aloes  is  also  an  important  ingredient  of:  Pilula 
Cambogise  Composita  (1  in  6),  Pilula  Colocynthidis  Composita 
(1  in  3),  and  Pilula  Colocynthidis  et  Hyoscyami  (1  in  4|-). 

B.  Of  Aloe  Socotrina: 

1.  Aloin.    See  page  392. 

2.  Enema  Aloes.    See  page  392. 

3.  Extractum  Aloes  Socotrinae. — Aqueous.  2  in  1 .  Dose,  1  to  6  gr. 

Froin  Extractum  Aloes  Socotrince  is  prepared: 

Decoctum  Aloes  Compositum. — Extract,  2 ;  Myrrh,  1 ; 
Saffron,  1 ;  Carbonate  of  Potassium,  1 ;  Extract  of 
Liquorice,  8  ;  Compound  Tincture  of  Cardamoms, 
60 ;  Water  to  make  200.  4J  gr.  in  1  fl.oz.  JDose^ 
^  to  2  fl.oz. 

Extractum  Aloes  Socotrince  is  also  an  ingredient  ofExtractum 
Colocynthidis  Compositum  ;  1  in  2J  nearly. 

4.  Pilula  Aloes  Socotrinse. — 2  ;  Soap,  1 ;  Volatile  Oil  of  Nut- 

meg, \  ;  Confection  of  Roses,  1.    Dose,  5  to  10  gr. 

5.  Pilula  Aloes  et  Asafoetidse. — Aloes,  Asafoetida,  Hard  Soap, 

Confection  of  Roses;  of  each  1.    Dose,  5  to  10  gr. 

6.  Pilula  Aloes  et  Myrrhse. — 2  ;  Myrrh,  1 ;  Saffron,  J ;  Treacle, 

1 ;  Glycerine,  q.s.    Dose,  5  to  10  gr. 

7.  Tinctura  Aloes.— 1  ;  Extract  of  Liquorice,  3;  Proof  Spirit, 

40.    Dose,  1  to  2  fl.dr. 

8.  Vinum  Aloes. — 8  fully;  Ginger,  1 ;  Cardamoms,  1;  Sherry, 

240.    Nearly  2  gr.  in  1  fl.dr.    Dose,  1  to  2  fl.dr. 
^  Socotrine  Aloes  is  also  an  ingredient  of:  Pilula  Rhei  Com- 
posita, 1  in  6  ;  Tinctura  Benzoini  Composita,  1  in  60. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  ANT)  USES. 

Aloes  acts  upon  the  stomach  and  intestines  as  a  bitter  and 
purgative.  The  former  effect  is  fully  described  under  Cahmbce 
Radix,  page  204.  As  a  purgative.  Aloes  is  peculiar  in  acting 
chiefly  upon  the  colon.  Ten  to  fifteen  hours,  or  even  more, 
after  an  ordinary  dose  (rarely  sooner),  a  soft,  formed,  or  slightly 
relaxed  motion  is  passed.    Very  large  doses  may  not  act  more 
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quickly,  "but  much  more  violently,  with  pain,  straining,  and 
possibly  bleeding  from  the  rectum.  Aloes  is  thus  the  slowest 
of  all  purgatives.  The  presence  of  bile  is  believed  to  be  re- 
(juired  to  ensure  the  action  of  the  purgative  Aloin,  and  the  drug 
is,  in  turn,  a  stimulant  of  the  biliary  flow.  The  pelvic  circu- 
lation generally,  as  well  as  that  of  the  rectum,  is  excited  by 
Aloes,  which  may  cause  haemorrhoids  and  h?,emorrliage  from 
the  bowel,  increased  uterine  activity,  menstruation,  possibly 
monorrhagia,  and  even  abortion,  if  it  be  given  in  large  doses, 
to  certain  subjects,  or  too  frequently. 

Aloes  is  used  as  one  of  our  most  valuable  purgatives  in 
suitable  cases.  It  is  especially  indicated  in  habitual  constipa- 
tion due  to  languor  of  the  colon,  with  atonic  dyspepsia  and 
hypochondriacal  despondent  feelings.  It  improves  instead  of 
deranging  digestion,  and  gains  instead  of  losing  in  activity  by 
repetition ;  its  laxative  effect,  too,  is  of  a  natural  character,  if 
its  griping  action  be  covered  by  carminatives  as  in  most  of  the 
official  preparations.  It  must,  however,  be  avoided  in  irritable 
states  of  the  rectum,  haemorrhoids,  monorrhagia,  and  pregnancy, 
unless  given  with  care.  Aloes  is  an  ingredient  of  almost  all 
the  compound  pills  in  ordinary  use  for  habitual  constipation, 
those  e.g.  of  Rhubarb,  Colocynth,  and  Gamboge;  and  the 
Extract  is  also  given  with  Extract  of  Belladonna,  Nux  Vomica, 
Sulphate  of  Iron,  or  Quinine,  as  a  dinner-pill.  The  Compound 
Decoction  is  perhaps  the  best  preparation,  being  particularly 
valuable  in  the  constipation  of  children  with  hard  motions, 
vermes,  indigestion,  and  derangement  of  the  general  health. 

The  action  of  Aloes  on  the  pelvic  circulation  constitutes  it 
a  uterine  stimulant,  and  it  is  given  with  success  as  the  Aloes 
and  Myi-rh  Pill  in  the  amenorrhoea  of  young  women,  so  often 
associated  with  chronic  constipation  and  dyspepsia.  The  Aloes 
and  Iron  Pill  is  probably  the  most  valuable  of  all  remedies  in 
the  anosmia,  amenorrhoea,  and  constipation  of  girls  at  and 
after  puberty.    Enema  Aloes  is  anthelmintic. 

2.  ACTION  IN  THE  BLOOD ;  SPECIFIC,  AND  REMOTE  LOCAL  ACTION. 

Aloin  enters  the  blood  and  tissues,  and  is  excreted  at  least 
in  the  milk. 

MELANTHACE^. 
Veratri  Viridis  Rhizoma.— Green  Hellebore 
Ehizome.    The  dried  rhizome  and  rootlets  of  Yera- 
trum  viride. 

Characters.— 'Eni\rQ,  sliced,  or  divided  ;  rootlets  attached 
or  not.    Entire  rhizome  I  to  2  inches  or  more  long,  |  inch  or 
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more  in  diameter  ;  erect,  obconical,  obtuse  at  apex  ;  dark  brown 
externally,  whitish  within.  Upper  end  may  bear  remains  of 
leaves ;  and  gives  off  numerous  shrivelled  yellowish-white  long 
rootlets;  or  the  latter  are  detached  and  mixed  with  it,_  the 
rhizome  being  then  scarred.  Inodorous ;  the  powder  exciting 
sneezing.  Taste  bitterish,  very  acrid.  Substances  o'esembling 
Veratnim  Viride :  Valerian,  Serpentary,  and  Arnica,  (q.v.). 
Yeratrum  has  thicker  rootlets  and  no  odour. 

Composition. — Veratrum  Viride  contains  a  mixture  of 
alkaloids,  which  have  been  variously  separated  and  named  by 
different  pharmacologists  veratrine,  veratroidine,  cevadine,  ce- 
vadillinej  and  jerv  ine.    Dose  of  powdered  rhizome^  1  to  3  gr. 

Freparatlo7i, 

Tinctura  Veratri  Viridis. — 1  in  5  of  Spirit.    Dose^  5  to  20  min. 

Sabadilla. — Cevadilla.  The  dried  ripe  seeds  of 
Schoenocaulon  officinale  ;  sometimes  mixed  with  their 
pericarps. 

Characters. — About  ^  inch  or  less  long  ;  narrow,  fusiform, 
prolonged  above  into  a  membranous  wing  ;  compressed,  shining, 
wrinkled,  blackish-brown.  Inodorous;  powder  producing 
violent  sneezing.    Taste,  bitter,  acrid. 

Composition. — The  chief  active  constituent  of  Sabadilla  is 
the  official  alkaloid  veratrine^  probably  associated  with  other 
allied  bodies,  including  cevadine  and  cevadilline. 

From  Sabadilla  is  made: 

Veratrina  (C37H53NO11  ?). — An  alkaloid  or  mixture  of 
alkaloids  obtained  from  Cevadilla ;  not  quite  pure. 

Source. — Obtained  from  Cevadilla  by  (1)  making  and  con- 
centrating a  tincture  of  the  seeds  ;  (2)  pouring  it  into 
water  to  precipitate  resins,  and  filtering ;  (3)  pre- 
cipitating crude  Veratrine  from  the  filtrate  by 
NH4HO,  and  washing ;  (4)  purifying  by  solution  in 
HCl,  digestion  with  charcoal,  reprecipitation  with 
NH4HO,  filtration,  washing,  and  drying. 

Characters. — Pale  grey,  amorphous  ;  odourless,  but  very 
irritant  to  nostrils  ;  strongly  and  persistently  bitter  ; 
ver^^  acrid  ;  insoluble  in  water,  soluble  in  spirit. 
With  H2SO4  forms  a  deep  red  solution  exhibiting  a 
^reen  fluorescence  by  reflected  light.  Warmed  with 
HCl,  it  dissolves,  with  production  of  a  blood-red 
colour.    Dose,  j\  to      gr.  carefully  divided  in  pill,- 
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Preparation. 

Unguentum  YEKATRiNiE.--8  gr.  to  1  oz.  of  ParafiBn,  with 
Olive  Oil  1  fl.dr. 

ACTION  AND  USES. 
1.  LOCAL  ACTION  AND  USES. 

Externally,  the  powdered  Seeds  and  Veratrine  are  first 
powerful  irritants  and  then  depressants  to  the  nerves  and 
vessels,  causing  pricking  burning  sensations  and  redness  of  the 
skin,  followed  by  loss  of  sensibility  and  vesication.  Unguen- 
tum Veratrinae  is  therefore  applied  to  relieve  neuralgic  and 
rheumatic  pains,  but  the  alkaloid  is  absorbed  by  the  unbroken 
skin,  and  may  produce  its  powerful  specific  effects. 

Inhaled  or  sniffed  into  the  nose,  these  substances  cause 
violent  sneezing  and  cough,  manifestly  by  irritation  of  the 
nerves.    No  use  is  made  of  this  property. 

Internally,  reflex  salivation,  dysphagia,  epigastric  heat  and 
pain,  vomiting,  and  diarrhoea,  indicate  the  irritant  effect  of 
these  drugs  on  the  alimentarj''  canal. 

2.  ACTION  ON  THE  BLOOD. 

Yeratrine  enters  the  blood  rapidly  from  the  skin  or  mucous 
surfaces.  Leucocytes  (out  of  the  body)  are  paralysed  or  killed 
by  dilute  solutions  of  the  alkaloid. 

3.  SPECIFIC  ACTION  AND  USES,  AND  REMOTE  LOCAL  ACTION. 

Veratrine  may  be  found  in  the  various  organs  after  admini- 
stration. Full  doses  produce,  in  addition  to  the  painful 
vomiting  of  local  origin,  great  muscular  prostration,  faintness, 
and  finally  collapse,  preceded  and  accompanied  by  a  slow, 
feeble,  or  irregular  pulse,  feeble  respiration,  cold  sweats,  fall 
of  temperature,  occasional  muscular  twitching  and  creeping, 
and  itching  sensations  on  the  skin.  It  has  now  been  proved 
that  these  phenomena  are  not  referable  to  the  cerebrum,  which 
remains  unaffected,  with  perfect  consciousness;  nor  to  the 
motor  centres  of  the  cord,  nor  motor  nerves,  all  of  which  are 
but  slightly  depressed.  The  muscles  are  the  organs  attacked 
by  veratrine,  which  produces  a  highly  remarkable  lengthening 
of  the  contraction,  the  descending  portion  of  the  muscle  curve 
(phase  of  relaxation)  being  fifty  times  its  ordinary  length. 
Therewith  the  force  of  the  contraction  is  increased.  These 
two  effects  are  so  marked  that  the  muscle  appears  to  be  in  a 
state  of  tetanus,  but  the  curve  is  really  a  single  contraction, 
and  not  a  fusion  of  closely  repeated  simple  spasms.  Larger 
doses  cause  weakness  of  the  muscles  and  finally  paralysis. 
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The  heart,  after  primary  acceleration,  is  affected  just 
like  the  voluntary  muscles,  its  contractions  becoming  greatly 
lengthened,  and  thus  its  frequency  reduced  (even  by  20  to  60 
beats  per  minute  in  fever),  long  pauses  occurring  at  the  end 
of  systole.  Irregularity,  acceleration  with  feebleness,  and 
finally  paralysis,  are  the  result  of  larger  doses.  The  Uood 
pressure  rises  at  first,  falls  during  the  stage  of  infrequency,  and 
is  then  dangerously  lowered.  The  primary  stimulation  of  the 
heart  and  vessels,  and  part  of  the  succeeding  depression,  occur 
through  the  centres  in  the  medulla.  Mespiration  is  first  ac- 
celerated, then  slowed,  and  finally  arrested  through  the  centre, 
the  muscles,  and  the  pulmonary  vagus  ;  the  movements  exhibit- 
ing expiratory  pauses  and  irregularity.  The  fall  of  temperature^ 
which  may  amount  to  several  degrees  in  fever,  appears  to  be 
referable  to  the  circulatory  failure. 

The  specific  uses  of  Veratrine  depend  on  its  depressing 
action  on  the  heart,  vessels,  and  body  temperature :  that  is,  it 
is  a  powerful  antipyretic.  It  has  been  recommended  for  the 
same  conditions  as  Aconite,  namely,  acute  febrile  processes  in 
strong  subjects,  such  as  sthenic  pneumonia  and  acute  rheu- 
matism. If  it  be  considered  safe  and  desirable  to  treat  such 
cases  with  powerful  depressant  measures,  Yeratrine  may  be  used; 
but  in  England,  at  least,  the  opposite  line  of  treatment  is 
generally  followed,  and  every  lowering  influence  on  the  heart 
carefully  avoided.  In  aneurysm  and  in  haemorrhage,  where 
the  blood  pressure  has  to  be  reduced,  Yeratrine  cautiously 
given,  or  the  Tinctura  Yeratri  A^iridis,  may  be  of  service. 

Yeratrine  quickly  appears  in  the  urine,  being  excreted  by 
the  kidneys  unchanged. 


Colchici  Cormus.— CoLCHicuM  Corm.  The 
fresh  corm  of  Colchicum  autumnale,  collected  about 
the  end  of  J une  ;  and  the  same  stripped  of  its  coats, 
sliced  transversely,  and  dried  at  a  temperature  not 
exceeding  150°  Fahr. 

Characters.— Fresh  corm  about  1 J  inches  long,  1  inch  broad, 
conical,  flattened  on  one  side,  rounded  on  the  other.  Outer 
coat  thin,  brown,  membranous ;  inner  reddish-yellow  In- 
ternally white,  solid,  yielding  a  milky  juice  of  a  bitter  taste 
and  disagreeable  odour.  Dried  slices  -j^  or  |  inch  thick,  yel- 
lowish at  circumference,  somewhat  reniform  in  outline  ;  surfaces 
firm,  whitish,  amylaceous,  fracture  short;  no  odour;  taste 
bitter.    Substances  somewhat  resembling  Colchicum :  Tragacanth 
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and  Squill,  which  have  different  textures,  and  are  not  kidney- 
shaped.  Incompatibles.—TxnoXMXQ  of  Iodine,  Guaiacurn,  and  all 
astringent  preparations.    Dose^  2  to  8  gr.  in  powder. 

Colchici  Semina.  — CoLCHicuM  Seeds.  The 
seeds  of  Colchicum  autumnale,  collected  when  fully 
ripe,  about  the  end  of  July,  and  carefully  dried. 

Characters. — About  inch  in  diameter,  subglobular, 
pointed  at  the  hilum ;  reddish-brown;  rough,  very  hard, 
difficult  to  powder ;  no  odour ;  taste  bitter,  acrid.  Substance 
resembling  Colchicum  Seeds:  Black  Mustard,  which  is  smaller. 

Composition. — Colchicum  contains  an  amorphous,  yellowish, 
bitter  alkaloid,  colchicine^  C17H19NO5,  readily  soluble  in  water 
and  spirit ;  tannic  and  gallic  acids,  starch,  sugar,  gum,  etc. 

Preparations. 

A.  Of  Colchici  Cormus : 

1.  ;Extractum  Colchici. — 25  of  fresh  Corm  in  1.    A  fresh  Ex- 

tract.   Dose,  -i  to  2  gr. 

2.  Extractum  Colchici  Aceticum. — 18  of  fresh  Corm  in  1. 

Made  like  the  fresh  Extract,  Acetic  Acid  being  first 
added  to  the  crushed  corms.    Dose,  ^  to  2  gr. 

3.  Vinum  Colchici. — 1  of  dried  Corm  in  5  of  Sherry.  Dose, 

.  10  to  30  min. 

B.  Of  Colchici  Semina : 

Tinctura  Colchici  Seminum. — 1  in  8  of  Froof  Spirit.  Dose, 
10  to  30  min. 


ACTION  AND  USES. 

The  physiological  action  of  Colchicum  is  imperfectly 
understood,  and  affords  but  a  partial  explanation  of  its  em- 
pirical use. 

Internally  it  is  a  gastro-intestinal  irritant,  acting  as  an 
emetic  and  purgative  in  full  doses,  the  stools  containing  a 
decided  increase  of  bile,  partly  referable  to  a  direct  cholagogue 
effect  of  the  drug.  Colchicine  appears  to  enter  the  blood  and 
tissues,  and  to  act  chiefly  upon  the  central  nervous  system. 
The  convolutions  and  spinal  cord  are  depressed,  large  doses 
causing  loss  of  sensibility  and  consciousness,  and  diminishing 
reflex  excitability.  The  peripheral  sensory  nerves  are  also 
paralysed ;  the  motor  nerves  and  muscles  remain  unaffected. 
The  respiratory  centre  is  lowered  in  activity,  and  death  occurs 
by  asphyxia.    The  heart  is  weakened,  the  pulse  even  becoming 
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intermittent ;  but  this  effect  is  believed  to  be  entirely  secondary 
to  the  disturbance  of  the  respiration.  The  kidneys  are  hyper- 
aeniic,  and  the  amount  of  urine  diminished ;  the  uric  acid  and 
probably  the  urea  are  increased  in  quantity.  The  skin  perspires. 

Colchicum  is  chiefly  used  to  relieve  the  pain  and  inflam- 
mation, and  shorten  the  duration,  of  acute  gout,  for  which 
purpose  it  is  usually  given  in  doses  capable  of  producing  some 
of  the  above  physiological  effects,  including  an  increase  of 
uric  acid.  It  is  most  successful  in  first  attacks  in  young 
robust  subjects ;  less  useful,  and  to  be  used  with  caution,  in 
the  chronic  gout  of  old  or  weakly  individuals ;  occasionally  it 
completely  fails  to  afford  relief.  It  is  generally  prescribed  as 
the  Vinum  with  alkaline  purgative  salines.  In  some  acute 
gouty  affections  of  other  parts  than  the  joints,  such  as  bron- 
chitis, hepatic  congestion,  neuralgia,  and  urethritis,  Colchicum 
occasionally  relieves.  It  is  worse  than  useless  in  rheumatism. 
The  Extract  may  be  added  to  purgative  pills  as  a  cholagogue. 

GRAMINACE^. 

^  Farina  Tritici.— Wheaten  Flour.  The  grain 
of  Wheat,  Triticiim  sativum,  ground  and  sifted. 

Characters. — Familiar. 

Composition. — Flour  consists  chiefly  of  glutm  and  starchy 
with  gum,  sugar ,  mucilage,  and  water. 

From  Farina  Tritici  is  made : 
Mica  Panis. — Crumb  of  Bread. 

Mica  Fanis  is  contained  in  Cataplasma  Carbonis. 
Farina  Tritici  is  also  contained  in  Cataplasma  Fermenti. 

Amyliiin.— Starch.  The  starch  procured  from 
the  grains  of  Wheat,  Triticum  sativum  ;  Maize,  Zea 
Mays  ;  and  Rice,  Oryza  sativa. 

Characters. — White  columnar  masses  or  powder ;  inodorous. 
Mixed  with  boiling  water  and  cooled,  it  gives  a  deep  blue  colour 
with  iodine. 

Preparations. 

1.  Glycerinum  Amyli.— 1  to  8  of  Glycerine  and  Water  by 

measure  ;  heated  to  240°  Fahr.  A  jelly-Hke  preparation. 

2.  Mucilago  Amyli.— 1  in  40  ;  triturated  in  Water,  and  boiled. 

Amylum  is  also  contained  in  Pulvis  Tragacanthse  Compo- 
situs;    Glycerinum  Amijli  in  Suppositoria  Acidi 
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Carbolici  cum  Sapone,  Suppositoria  Acidi  Tannici 
cum  Sapone,  Suppositoria  Morphinae  cum  Sapone ; 
Mucilago  Amyli  in  several  Enemata. 


ACTION  AND  USES. 

Flour,  Bread,  and  Starch,  nutritive  materials  of  the  first 
order,  are  introduced  into  the  Pharmacopcjftia  for  pharmaceu- 
tical purposes  only.  Externally  Starch  is  protective  and  ab- 
sorbent, in  the  form  of  dusting  powder"  for  delicate  or  diseased 
conditions  of  the  skin.  The  Glycerinum  is  an  excellent  basis 
for  some  ointments,  and  a  protective  in  chapped  conditions  of 
the  skin.  Internally  the  Mucilage  is  the  vehicle  of  all  the 
oflBcial  Enemata  except  those  of  Tobacco  and  Asafoetida.  It 
is  also  an  antidote  in  poisoijing  by  iodine,  but  must  be  fol- 
lowed by  an  emetic. 

Hordeiim  Decoii;icatum. — Pearl  Barley. 
The  di'ied  seed  of  Hordeiim  distich  on,  divested  of 
its  integuments.    Cultivated  in  Britain. 

Characters. — White,  rounded,  with  a  trace  of  the  longi- 
tudinal furrow.    Taste  and  odour  farinaceous. 

Composition. — Barley  consists  of  starch,  gluten,  sugar,  etc. 

Preparation. 

Decoctum  Hordei.   "  Barley  Water." — 1  boiled  in  15  of  Water. 


ACTION  AND  USES. 

Barley  Water  is  nutritive  and  demulcent,  used  in  catarrh 
of  the  throat,  and  of  the  respiratory  and  urinary  organs. 

Malt  Extract.  {Not  official.) — A  syrupy  yel- 
lowish-brown fluid,  with  a  sweet  taste ;  made  by 
acting  on  malt,  or  a  mixture  of  malt  and  flour,  by 
water  at  a  temperature  not  exceeding  124°  Fahr. 

Composition. — Malt  Extract  consists  chiefly  of  maltose;  dex- 
trin; albumens,  including  an  active  ferment  diastase;  and  the 
soluble  phosphates  of  the  barley.  Good  specimens  have  active 
diastasic  properties,  i.e.  will  convert  several  times  their  bulk 
of  starch  into  sugar.    Dose,  1  to  4  dr. 
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ACTION  AND  USES. 

Malt  Extract  is  both  directly  and  indirectly  nutritive, 
containing,  as  it  does,  not  only  food  elements,  but  also  active 
diastase,  which  converts  the  starch  of  bread  and  other  farinas 
into  sugar.  It  is  used  in  wasting  diseases.  As  diastase  is  most 
active  in  alkaline  fluids.  Malt  Extract  should  be  given  not 
less  than  two  houi's  after  a  meal,  when  the  acid  of  the  stomach 
is  exhausted ;  or  it  may  be  mixed  with  warm  food  a  short  time 
before  the  latter  is  taken.  Maltose  is  a  form  of  sugar  which 
does  not  readily  give  rise  to  acidity  and  dyspepsia. 

Erg-Ota.— Ekgot.  The  sclerotium  of  Claviceps 
purpurea,  produced  between  the  pales,  and  replacing 
the  grain,  of  Secale  cereale,  the  Bye. 

Characters. — Subcylindrical,  tapering,  curved;  \  to  1^ 
inches  long ;  longitudinally  furrowed  on  each  side,  especially 
the  concave ;  cracked ;  violet-purple  without,  pinkish-white 
within ;  fracture  short.  Odour  peculiar,  disagreeable,  especially 
if  triturated  with  solution  of  potash ;  taste  mawkish,  rancid. 

Composition. — Ergot  is  believed  to  contain  three  important 
bodies  :  (1)  Sphacelinic  acid,  a  non-nitrogenous,  resinous-looking, 
very  hygroscopic,  unstable  body,  insoluble  in  water,  soluble  in 
alcohol ;  its  alkaline  salts  are  soluble  in  water,  but  readily 
decomposed ;  (2)  cornutine,  an  alkaloid  ;  and  (3)  ergotinic  acid, 
a  glucoside.  Besides  these  there  occur  in  Ergot  30  per  cent,  of 
a  fixed  oil,  colouring  matter,  mannite,  abundance  of  potassium 
salts,  and  several  unimportant  alkaloids.    Dose,  20  to  30  gr. 

Prej'iarations. 

1.  Extractum  Ergotae  Liquidum. — 1  in  1.    Aqueous,  with 

Spirit  added.    Dose,  15  to  30  min. 

From  Extractum  Ergotm  Liquidum  is  made  : 

Ergotinum.— Ergotin.  Purified  extract  of  Ergot;  Bon- 
jean's  Ergotine.  Made  by  evaporating  the  liiquid 
Extract  to  a  syrup,  cooling,  mixing  with  Spirit, 
filtering,  and  evaporating.    Dose,  2  to  5  gr. 

Tre^mratiou . 

Injectio  Ekgot[ni  Hypodekmica.— 1  to  2  of  Camphor 
Water.  Made  as  required.  Dose,  hypoder- 
mically,  3  to  10  min. 

2.  Infusum  Ergotse.— 1  in  40.    Dnse,  1  to  2  fl.oz. 

3.  Tinctura  Ergotse.— 1  in  4  of  Proo/Spirit.   Dose,  5  to  30  min. 

2  A—S 
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ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

In  large  doses  Ergot  is  a  gastro-intestinal  initant,  but 
moderate  doses  may  be  given  almost  indefinitely  without  dis- 
turbing the  stomach  or  bowels.  Most  of  the  ergotinic  acid  is 
either  decomposed  in  the  intestine  into  an  inert  substance  and 
glucose,  or  escapes  unabsorbed  by  the  bowel. 

2.  ACTION  IN  THE  BLOOD,  AND  SPECIFIC  ACTION. 

The  active  principles  of  Ergot  which  enter  the  blood  produce 
no  appreciable  change  on  it.  Thence  they  pass  into  the  tissues 
and  organs,  and  set  up  well-marked  symptoms,  if  given  in  full 
doses  for  a  sufficient  time.  The  parts  chiefly  affected  are  the 
circulation,  central  nervous  system,  respiration,  intestines,  and 
uterus.  The  arteries  become  distinctly  smaller  under  Ergot. 
Pure  sphacelinic  ccid  causes  powerful  contraction,  followed  in 
animals  by  degeneration,  of  the  walls  of  the  arterioles.  (Ergo- 
tinic acid  has  a  moderately  dilating  influence  on  the  vessels.) 
The  blood  pressure  rises.  The  heart  is  reduced  in  frequency 
by  Ergot,  sometimes  twenty  to  thirty-six  beats  per  minute,  and 
becomes  feeble  and  irregular  at  last,  apparently  through  the 
vagus.  "With  respect  to  the  nervous  system,  the  highest  centres 
(cerebral)  are  not  directly  influenced  by  Ergot ;  j)'5^sibly  the 
circulation  may  be  disturbed  in  the  brain.  The  spinal  cord  is 
markedly  affected,  a  series  of  nervous  phenomena  being  the 
result  during-  life,  and  definite  changes  found  in  the  posterior 
(Burdach's)  columns  after  death.  The  patient  first  complains 
of  creeping  sensations  in  the  limbs,  as  if  an  insect  were  running 
along  the  skin ;  sudden  painful  cramps  or  twitchings  of  the 
legs  follow ;  the  gait  becomes  staggering  (ataxic) ;  and  convul- 
sions, with  loss  of  sensibility  and  motion,  may  ensue.  These 
spinal  effects  are  chiefly  seen  in  cases  of  clironic  "  ergotism," 
where  the  drug  has  been  consumed  in  large  quantity  in  rye 
bread ;  they  may  be  met  with  clinically ;  and  appear  to  be 
referable  partly  to  vascular  disturbance  or  disease,  partly  to  a 
depressing  action  of  ergotinic  acid.  Cramps  and  rigidity  of 
the  muscles  are  induced  by  cornutine.  Eespiration  becomes 
infrequent  after  large  doses  of  Ergot ;  death  occurs  by  asphyxia. 
The  intestine  is  peculiarly  blanched  under  Ergot,  and 
consequently  excited  to  peristaltic  movements.  The  uterus 
becomes  similarly  antemic  and  contracts  actively,  especially  if 
pregnant,  and  still  more  if  parturition  have  commenced,  when 
long  and  powerful  pains  are  developed.  These  oflects  of  Er^ot 
on  the  bowels  and  Avomb  have  also  been  referred  to  stimulation 
of  their  spinal  centres :  they  ai'e  certainly  due  to  the  action  of 
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the  sphacelinic  acid  and  cornutine  ;  not  to  that  of  the  orgotinic 
acid.  The  body  temperature  falls.  Gangrene  frequently  re- 
sults from  the  protracted  use  of  ergotised  meal  as  an  article  of 
diet ;  and  it  can  be  rapidly  induced  by  administering  sphace- 
linic acid  to  animals. 

3.  SPECIFIC  USES. 

Ergot  is  used  chiefly  to  control  haemorrhage  and  to  excite 
or  increase  uterine  contraction.  As  a  hsemostatic,  acting 
apparently  by  contracting  or  even  closing  the  arterioles  and 
thus  promoting  coagulation  within  them,  it  is  extensively 
employed  in  hemoptysis,  hjematemesis,  and  monorrhagia, 
either  as  the  Liquid  Extract  given  by  the  mouth,  or  as  the 
Hypodermic  Injection  of  Ergotin. 

The  use  of  Ergot  in  the  second  stage  of  labour  should  be 
confined  to  cases  of  uterine  inertia  where  there  is  no  obstacle 
in  the  passages  :  so  frequently  is  this  ecbolic  abused,  that  it  is 
calculated  more  harm  than  good  has  resulted  from  the  discovery 
of  its  action  in  parturition.  After  the  completion  of  the  second 
stage,  Ergot  may  be  more  safely  given  to  expel  the  placenta 
and  clots,  and  ensure  contraction  of  the  womb ;  whilst  in  post 
par  turn  haemorrhage  it  is  an  invaluable  adjuvant  to  more  im- 
mediate- remedies.  In  polypus  uteri,  chronic  metritis,  sub- 
involution, etc..  Ergot  is  also  used  with  success. 

The  action  of  Ergot  on  the  spinal  cord  suggests  its  rational 
appHcation  in  paraplegia  of  inflammatory  origin,  sclerosis,  etc., 
and  instances  of  recovery  under  its  influence  are  recorded.  It 
has  also  been  used  in  chorea,  general  paralysis,  and  recurrent 
mania  referable  to  cerebral  hyperaamia. 

4.  REMOTE  LOCAL  ACTION  AND  USES. 

Ergot  reduces  the  amount  of  the  urine,  sweat,  and  milk, 

more  probably  by  alfectiug  the  local  blood  pressure  and  the 
gland  centres  in  the  .brain  and  spinal  cord,  than  by  a 
direct  action  on  the  excreting  cells.  It  is  a  valuable  remedy 
in  some  cases  of  polyuria  (diabetes  insipidus),  very  rarely  in 
saccharine  (true)  diabetes.  The  sweats  of  phthisis  are  said  to 
be  controlled  by  Ergot.  As  an  antigalactagogue  it  is  but 
seldom  employed. 

5.  ACTION  AND  USES  OF  THE  CONSTITUENTS  OF  EllGOT. 

These  have  been  indicated  in  the  preceding  description. 
Ergotinic  acid  appears  to  be  useless.  Sphacelinic  acid  promises 
to  become  a  valuable  haemostatic  and  ecbolic.  The  action  of 
cornutine  is  but  imperfectly  known. 


404    Materia  Medic  a  and  Therapeutics. 

Saccliarum  Piirificatum.— PtEFiNED  Sugar. 

Character <i.—Y\i\\\\X\zx.  Solubility:  100  in  45  of  water,  in 
10,000  of  spirit.  It  increases  th.e  solubility  of  lime  in  water ; 
see  Liquor  Calcis  Saccharatus,  page  52. 

Preparation. 

Syrupiis.— 1  in  \\  of  Water,  with  tho  aid  of  heat. 

Sugar  or  Sijru})  is  contained  in  all  Syrups  or  Lozenges, 
several  Confections,  and  various  Mixtures,  Pills,  Powders,  etc. 


ACTION  AND  USES. 

Sugar  is  nutritive  and  demulcent,  but  in  medicine  is 
chiefly  used  to  cover  the  taste  of  other  drugs. 

Theriaca.— Treacle.  The  uncrystallised  residue 
of  the  refining  of  Sugar. 

Characters. — A  thick  golden  syrup  ;  sweet;  fermentable. 
Theriaca  is  an  ingredient  of  many  pills,  and  of  Tinctura 
Chlorof  ormi  et  Morphmse. 


ACTION  AND  USE. 

Treacle  is  demulcent,  nutritive,  and  slightly  laxative. 
It  is  also  employed  in  pharmacy. 

FILICES. 

Filix  Mas. — Male  Fern.  The  rhizome  with 
the  persistent  bases  of  the  petioles  of  Aspidium  Filix 
mas.  Collected  late  in  the  autumn ;  divested  of  its 
scales,  roots,  and  all  dead  portions;  and  carefully 
dried  with  a  gentle  heat.  Should  not  be  used  if 
more  than  a  year  old. 

Characters.— Fxom  3  to  6  or  more  inches  long  ;  the  rhizome 
I  to  1  inch  in  diameter,  entirely  covered  by  the  dark  browu 
bases  or  the  petioles;   brown  without,  yellowish- white  or  * 
brownish  within.    Odour  feeble,  disagiecablo  ;  tiiste  sweetish, 
astringent  at  flrst,  subsequently  bitter,  nauseous. 

Composition. — Male  Fern  contains  a  colourless  cryslallino 
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body,  fiVidc  add,  C14H18O5,  Jixed  and  volatile  oils,  tannin,  and 
resins.  Which  of  these  may  be  the  active  principle  is  uncertain. 
Dose  of  the  poivdevy  60  to  180  gr. 

Preparation, 

Extractum  Filicis  Liquidum.— "  Oil  of  Male  Fern."  Made  by 
percolating  with  Ether,  and  then  evaporating  or  dis- 
tilling off  the  Ether.    Dose,  15  to  30  min. 


ACTION  AND  USES. 

Male  Fern  is  an  active  anthelmintic,  peculiarly  destructive 
to  the  tape-worm.  It  is  less  irritant  to  the  stomach  and  bowels 
than  Kousso  and  Kamala,  and  should  be  preceded,  and  perhaps 
followed,  by  a  purgative.  On  the  whole,  it  is  the  most  suc- 
cessful of  anthelmintics  when  properly  employed. 

LICHENES. 

Cetraria,— Iceland  Moss.  The  dried  lichen, 
Cetraria  islandica. 

Characters. — Foliaceous,  much  branched  into  lobes  ;  crisp, 
smooth ;  brown  or  greyish-white  above,  whitish  beneath,  with 
small  white  depressions.  Almost  odourless  when  dry ;  moistened 
with  water,  it  has  a  seaweed-like  odour.  Taste  mucilaginous, 
slightly  bitter.    A  strong  decoction  gelatinises  on  cooling. 

Composition. — Cetraria  contains  10  per  cent,  of  starch; 
20  per  cent,  of  licheniti,  CgHjoOg,  a  starch-like  powder,  striking* 
a  reddish-blue  with  iodine  ;  and  two  bitter  acids,  cetraric  acid, 
H2C34H3QOig,  and  lichesterinic  acid,  Cj^4H2403. 

Preparation. 

Decoctum  Cetrariae. — 1  in  20.    Dose,  1  to  4  fl.oz. 


ACTION  AND  USES. 

Iceland  Moss  is  at  once  a  bitter  tonic  and  nutritive  sub- 
stance, but  is  not  in  general  use. 

Liitmus.— A  blue  pigment  prepared  from  various 
species  of  Roccella.  Used  only  as  a  chemical  test. 
Appendix  B.  P. 

Characters. — Small  blue  lumps,  readily  reduced  to  powder. 
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Preparations. 

1.  Solution  of  Litmus. — Spirituous  and  aqueous.    1  in  10. 

2.  Blue  Litmus  Paper. 

3.  Red  Litmus  Paper. 

FUNGI. 

Cerevisise  Fermcntuim. — Beer  Yeast.  The 
ferment  obtained  in  brewing  beer,  and  produced  by 
Saccharomyces  (Torula)  cerevisise. 

Characters. — Viscid,  semifluid,  frothy,  exhibiting  under  the 
microscope  numerous  roundish  or  oval  cells,  or  filaments  com- 
posed of  cells.    Odour  peculiar ;  taste  bitter.    Lose,  \  to  1  oz. 

Preparation. 

Cataplasma  Fermenti.—  3,  mixed  with  Water  at  100''  Fahr.  3  ; 
and  Flour,  7,  added.  The  mass  to  be  placed  near  the 
fire  till  it  rises. 


ACTION  AND  USES. 

Yeast  Poultice  is  believed  to  act  as  a  sedative  and  anti- 
septic, and  was  formerly  applied  to  sloughing  sores,  ulcers,  and 
boils.    Its  value  is  verj'-  questionable. 

Yeast  has  also  been  given  internally  on  theoretical  grounds 
in  zymotic  diseases  and  in  diabetes,  apparently  without  success. 

MiiscariiisE  Nitras.  {Not  official.) — Nitrate  of 
Muscarine,  CgH^^^NOg,  the  liquid  alkaloid  of  Agaricus 
muscarius  or  Amanita  muscaria,  the  Fly  Agaric. 

Characters. — viscid  yellowish-brown  liquid,  soluble  in 
water.    Dose,  ^  to  -i  gr.  hypodermically. 


ACTION  AND  USES. 

The  action  of  Muscarine  is  almost  exactly  opposed  to  that 
of  Atropine  in  every  respect,  except  that  it  dilates  the  pii])il 
when  applied  locally.  It  also  contracts  the  pulmonary  vessels. 
It  has  been  used  as  an  anhidrotic. 

Agariciis.  [Not  official,) — The  Polyporus  offi- 
cinalis, White  or  Purging  Agaric,  a  fungus  growing  on 
the  Larch. 


MOSCHUS. 


Characters.  —  Yellowisli  -  white,  irregular  pieces,  light, 
spongy,  difficult  to  powder  ;  odour  faint ;  taste  sweetish,  acrid, 

bitter.  n  tt  n 

Composition. — Agaricus  contains  agaric  acid,  OmMgoUg, 
HoO,  in  shining,  inodorous,  tasteless  crystals ;  and  resins.  ^  A 
white  crystalline  powder  called  "  agaricin"  is  a  variable  mix- 
ture of  these  principles. 


ACTION  AND  USES. 

Whilst  a  purgative  in  large  quantities,  Agaricus  in  small 
doses  is  a  powerful  anhidrotic,  checking  also  the  secretion  of 
the  bowels,  bronchi,  and  mammary  glands.  It  has  been  given 
with  success  for  the  night-sweating  of  phthisis,  either  in  the 
form  of  an  Extract  or  of  a  Tincture,  or  as  agaricin  in  doses 
oi^io\  gr.  in  pill. 


GROUP  II. 

THE   ANIMAL  KINGDOM. 

KUMINANTIA. 

Moscliiis. — Musk.  The  dried  secretion  from  the 
preputial  follicles  of  Moschus  moschiferus.  From 
Central  Asia. 

Characters. — In  irregular,  reddish-black,  rather  unctuous 
grains ;  odour  strong,  peculiar,  very  diffusible ;  taste  bitterish 
Contained  in  a  roundish  or  oval  sac,  about  2  inches  in  diameter, 
nearly  smooth  on  one  side,  covered  on  the  outer  side  with  stiff 
greyish  hairs  concentrically  arranged  around  its  central  orifice. 

Composition. — Musk  contains  an  aromatic  priftciple,  the 
chemical  nature  of  which  is  unknown,  and  a  quantity  of  inactive 
substances,  such  as  salts,  fixed  oils,  etc.    Dose,  5  to  10  gr. 


ACTION  AND  USES. 

Musk  is  a  powerful  stimulant  of  the  circulatory  and  nervous 
systems,  acting  probably  much  like  Turpentine  and  other  volatile 
oils,  i.e.  chiefly  reflexly  from  the  nose,  mouth,  and  stomach.  It 
appears  to  enter  the  blood  p,nd  tissues,  where  it  rapidly  causes 
depression  so  that  in  full  doses  its  stimulant  e:ffect  is  extremely 
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evanesce/xt.  The  drug  is  now  but  seldom  used ;  chiefly  as  an 
antispasmodic  in  hysteria,  laryngismus,  hiccup,  or  as  a  stimulant 
in  fevers  and  pneumonia,  when  other  measures  have  failed,  and 
then  not  with  much  success. 

Scviim  Prseparatiim. — Prepared  Suet.  TIig 
internal  fat  of  tlie  abdomen  of  the  sheep,  Ovis  Al  ios, 
purified  by  melting  and  straining. 

Characters. — "WhitejSmooth,  almost  seen  thsss;  fusible  at  11)3". 

Composition. — Suet  is  composed  of  oleia  and  stearin.  See 
uideps  Fr apparatus,  page  411. 

Suet  is  contained  in  Emplastrum  Cantharidis  and  Unguen- 
tum  Hydrargyri. 


ACTION  AND  USES. 

Suet  is  emollient,  and  used  in  the  above  preparations. 
Internally  it  is  nutritive. 

l§apo  Aiiimalis.— Curd  Soap.  Soap  made  with 
Soda  2ivA  a  purified  animal  fat  consisting  principally 
of  stearin. 

Characters. — Light  greyish,  nearly  inodorous,  homy  when 
dry,  plastic  when  heated.  Soluble  in  spirit,  also  in  hot  water, 
the  solution  being  neutral  or  faintly  alkahne. 

Composition. — The  chemical  constitution  and  relations  of 
soaps  are  described  at  page  314. 

Frepat'ations. 

1.  Emplastrum  Saponis.— 6  ;  Lead  Plaster,  36;  Hesin,  12. 

2.  Emplastrum  Saponis  Fuscum.— Brown  Soap  Plaster. 

—10;  Yellow  Wax,  12^;  OHve  Oil,  20;  Oxide  of 
Lead,  15  ;  Vinegar,  160. 
Curd  Soap  is  also  contained  in  several  other  Plasters,  PiUa, 
and  Suppositories;  and  in  Liidmentum  Potassii 
lodidi  cum  Sapone. 


ACTION  AND  USES. 
These  are  discussed  at  page  315. 


Fel  Bovinum  Purificatum, 


Lac— Milk.  The  fresh  milk  the  Gov/,  Bos 
Taurus. 

'  Milk  is  used  in  preparmg  Mistura  Scammonii. 

SaccliavuiiiL.actis.— SugarofMilk.  Ci^IIggOii, 
HoO.  A  crystallised  sugar,  obtained  from  the  whey 
of  "Milk  by  evaporation. 

Characters.— Cylmdricixl  masses,  2  inches  in  diameter,  ^vith 
a  cord  or  stick  in  the  axis  ;  or  in  fragments  of  cakes.  Greyish- 
white,  crj-stalHne,  translucent,  hard ;  scentless,  faintly  sweet, 
gritty  when  chewed.  Less  soluhle  in  water  than  cane  sugor. 
Substance  resembling  Sugar  of  Milk  :  Acid  Tartrate  of  Potassium ; 
known      taste,  and  without  central  cord. 

Saccharum  Lactis  is  an  ingredient  of  Pulvis  Elaterini 
Compositus. 


ACTION  AND  USES. 

Sugar  of  Milk  is  less  hygroscopic  than  Cane  Sugar,  and  is 
thus  more  suitable  as  a  vehicle  for  powders.  It  is  also  used  to 
sweeten  preparations  of  milk  for  artificially  fed  infants. 

Fel  Boviiiiiin  Purificatuiii.  —  Purified  Ox 
Bile.    The  purified  gall  of  the  Ox,  Bos  Taurus. 

Source. — Prepared  by  evaporating  fresh  Ox  Bile  to  ^  its 
bulk ;  agitating  the  product  with  twice  its  volume  of  Spirit ; 
separating  the  sediment  of  mucus  which  forms  on  standing" ; 
and  evaporating  the  solution  to  the  consistence  of  an  extract. 

Characters.  —  Yellowish-green ;  taste  partly  sweet  and 
partly  bitter  ;  soluble  in  water  and  in  spirit.  Grives  the  colour 
test  for  the  bile  acids.  Impurity, — Mucus,  giving  a  precipitate 
with  spirit  in  watery  solution. 

Composition. — Purified  Ox  Bile  has  the  composition  of  fresh 
bile,  less  the  mucus  removed  by  the  spirit.    Bose^  5  to  10  gr. 


ACTION  AND  USES. 

The  action  of  Bile  in  the  duodenum  is  familiar.  When  it  is 
admitted  into  the  stomach  it  is  apt  to  cause  vomiting,  neutralis- 
ing the  gastric  juice,  precipitating  the  pepsin,  and  being  itself 
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rendered  inactive.  It  was  introduced  into  the  Pharmacopfjeia  as 
a  bitter  and  cholagogue  purgative,  but  is  obviouslj^  of  doubtful 
value.    It  may  be  used  as  a  basis  for  aperient  pills. 

Pepsina. — Pepsin.  A  preparation  of  the  mucous 
lining  of  the  fresh  and  healthy  stomach  of  the  Pig, 
Sheep,  or  Calf. 

Source. — Made  by  scraping  the  cleansed  mucous  membrane ; 
drying  the  viscid  pulp  on  a  glass  surface  at  100°  Fahr.  ;  and 
pulverising. 

Characters. — A  light  yellowish-brown  powder  ;  odour  faint, 
not  disagreeable;  taste  slightly  saline,  without  indication  of 
putrescence.  Very  little  soluble  in  w^ater  or  spii-it.  Digests  a 
definite  weight  of  albumen  with  hj'-drochloric  acid.    Dose,  2  to 

5  gT. 


ACTION  AND  USES. 

Pepsin  is  one  of  the  normal  constituents  of  the  gastric 
juice,  converting  albumen  into  peptones  with  the  assistance  of 
the  hydrochloric  acid.  The  same  effect  is  produced  out  of  the 
body,  or  in  other  cavities  such  as  the  rectum. 

Pepsin  is  extensively  used  as  an  aid  to  digestion,  whether 
given  during  or  after  meals,  alone  in  the  soL'd  form,  or  com- 
bined with  Hydrochloric  Acid ;  or  whether  employed  to  pepto- 
nise  food  before  it  is  taken.  It  is  especially  indicated  and 
successful  in  morbid  conditions  of  the  stomach  associated  with 
deficiency  of  the  gastric  juice,  from  disease  of  the  follicles,  such 
as  atrophy  ;  from  excess  of  mucus,  as  in  the  chronic  catarrhal 
dyspepsia  of  alcoholism,  etc. ;  from  deficient  blood  supply,  as 
in  anaemia  and  general  debility ;  or  from  irritable  states  of  the 
stomach  with  pain  and  vomiting,  such  as  ulcer  and  cancer, 
where  the  normal  stimulation  of  the  mucous  membrane  must 
be  avoided  and  fluid  food  only  given.  Pepsin  is  also  useful  in 
the  dyspepsia  of  the  aged  and  of  infants.  It  must  not  be 
ordered  indiscriminately,  lest  the  gastric  functions  become 
weaker  instead  of  more  active,  from  want  of  exercise. 

Pepsin  is  a  valuable  addition  to  nutrient  enemata,  the 
natural  digestive  power  of  the  secretion  of  the  rectum  being 
comparatively  small.    Peptonised  food  is  the  best  form. 

Pepsin  has  also  been  used  as  a  local  application  to  dissolve 
the  membrane  in  diphtheria,  and  even  to  promote  the  absorp- 
tion of  tumours. 
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Liquor  Paiicreaticiis.  {Not  official)  —  An 
aqueous  and  spirituous  extract  of  the  fresh  pancreas 
of  the  Pig.   

ACTION  AND  USES. 

Preparations  of  the  Pancreas  are  active  digestives  of  pro- 
teids  and  amyloids,  and  are  used  with,  great  success  to  peptonise 
milk,  gruel,  and  soups  before  administration  in  cases  of 
digestive  debility.  They  are  not  suited  for  separate  internal  use. 

PACHYDERMATA. 

Acleps  Prseparatiis.— Prepared  Lard.  The 
purified  fat  of  the  Hog.  Sus  scrofa. 

Characters  and  tests. — A  soft  white  fatty  substance,  melting 
at  about  100="  Fahr.  Has  no  rancid  odour.  Dissolves  entirely 
in  ether.    Impurities. —  Common  salt  and  starch. 

Composition. — Lard  consists  of  60  per  cent,  of  olein  and 
stearin,  with  some  palmitin.  Olein,  CsHgSCijjHssOg,  is  a 
fluid  oil,  a  compound  of  oleic  acid,  C^gHssOa,  and  glyceryl, 
C:5Hg.  Palmitin  and  stearin  are  solid  oils,  compounds  of 
glyceryl  with  palmitic  acid,  HC^QHs^Og,  and  stearic  acid, 
HC18H35O2,  respectively. 

Preparation. 

Adeps  Benzoatus. — Prepared  Lard,  50  ;  Benzoin,  L 
From  Benzoated  Lard  is  prepared : 

TJnguentum  Simplex. — 3  ;  White  Wax,  2 ;  Almond  Oil,  3. 
Prepared  Lard  is  contained  in  Emplastrum  Cantharidis ; 
either  Prepared  or  Benzoated  Lard  in  many  ointments. 


ACTION  AND  USES. 

Lard  is  a  simple  emollient,  forming  the  basis  of  many  of 
the  official  ointments.  Benzoated  Lard  does  not  become 
rancid  like  the  other,  which  for  the  same  reason  is  now  in  a 
measure  replaced  by  Paraffin. 

CETACEA. 

Cetaceiiin.— Spermaceti.  A  concrete  fatty  sub- 
stance, obtained,  mixed  with  oil,  from  the  head  of  the 
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Sperm  Whale,  Physeter  macrocephalus,  inhabiting 
the  Pacific  and  Indian  Oceans.  It  is  separated  irom 
the  oil  by  filtration  and  pressure,  and  purified. 

Characters. — Crystalline,  pearly  white,  glistening,  tran.;lu- 
cent,  with  Httle  taste  or  odour ;  powdered  by  addition  of  a 
little  spmt.  Scarcely  unctuous  to  the  touch ;  melts  at  111"  to 
122''  Fahr.  Soluble  in  ether,  chloroform,  or  boiling  spirit ;  not 
in  water.  Substance  resembling  Spermaceti :  White  Wax,  known 
by  general  appearance  and  hardness. 

Composition.  —  Spermaceti  is  a  fat,  cetin,  C](;Tl3;.Ci,jH.^iOo, 
containing  not  glyceryl  but  cetylic  alcohol,  CkjTIssOH,  4n  com- 
bination with  palmitic  acid,  HOjgHsiOa. 

Preparation. 

Unguentum  Cetacei. — 5  ;  White  Wax,  2 ;  Benzoin,  \ ;  Almond 

on,  20. 

Cetaceum  is  used  in  preparing  Charta  Epispastica. 


USE. 

Spermaceti  is  an  emollient,  and  is  also  employed  for 
pharmaceutical  purposes. 

AVES. 

Ovi  Albiimeii.— Egg  Albumen.  The  liquid 
white  of  the  egg  of  Gallus  Banckiva^  var.  domesticus. 

Composition. — White  of  Egg  contains  12-5  per  cent,  of 
albumen,  with  a  little  fat,  sugar,  inorganic  salts,  and  86  per 
cent,  of  ivater. 

From  Ovi  Albumen  is  made:  Solution  of  Albumen. — Appendix, 
B.F.    One  White  to  4  oz.  of  Water.    Used  in  testing. 


ACTION  AND  USES. 

White  of  Egg  is  demulcent  and  nutritive,  of  value  in 
irritability  of  the  stomach.  It  is  also  a  valuable  antidote  in 
poisoning  by  corrosives  and  irritants,  especially  perchloride  of 
mercury,  sulphate  of  copper,  lead,  and  nitrate  of  silver. 


Ovi  VitelUis.— Yolk  of  Egg.  The  yolk  of  the 
egg  of  Gallus  Banckiva,,  var.  domesticus. 
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Composition.— YoW  of  Egg  contains  only  3  per  cent,  of 
albumen,  and  a  modification  of  it  called  vitelUn  (not  precipitated 
by  lead  or  copper) ;  14  per  cent,  of  casei?t;  30  ^jer  cent,  of 
fattt/  bodies,  containing  phosphorus  and  colouring  matter 
soluble  in  ether  ;  salts;  and  52  per  cent,  of  tvater. 

Ovi  ViteUus  is  an  important  ingredient  of  Mistuiia  Spikitus 
ViNi  Gallici,  Egg  Flip.    See  page  152. 


ACTION  AND  USES. 

Yolk  of  Egg  is  highly  nutritive.  Egg  Flip  is  a  valuable 
food  and  stimulant  in  conditions  of  extreme  exhaustion. 

PISCES. 

Ising:lass. — The  swimming  bladder  or  sound  of 
various  species  of  Acipenser^  2)repared^  and  cut  into 
fine  shreds.    Appendix  B.P. 

Characters. — Light,  coriaceous,  whitish  or  yellowish,  semi- 
transparent,  inodorous,  tasteless  ;  insoluble  in  cold,  soluble  in  24 
of  boiling  water,  a  transparent  jelly  forming  on  cooling. 

From  Isinglass  ij  made  :  Solution  of  Isinglass,  1  in  30. 


ACTION  AND  USES. 
Isinglass  is  nutritive.  It  is  also  used  in  chemical  testing. 

Oleum  Morrhuae.— Cod-Liver  Oil.  The  oil 
extracted  from  the  fresh  liver  of  the  cod^  Gadus 
Morrhua^  by  a  heat  not  exceeding  180°  Fahr. 

Characters  and  test. — Pale  yellow;  odour  slight,  fishy; 
taste  bland,  fishy.  A  drop  of  H2SO4  added  to  a  few  drops  of 
the  oil  on  porcelain,  develops  a  violet  colour,  soon  passing  to  a 
yellowish  or  brownish-red.    Impurities. — Inferior  oils. 

Composition. — Cod-liver  Oil  consists  chiefly  of  oleia  and 
margarin  (see  Adeps,  page  411),  with  about  5  per  cent,  oi  free 
fatty  acids  (oleic,  palmitic,  stearic) ;  traces  of  iodine,  bromine, 
irimethylamin,  and  the  ordinary  inorganic  salts  of  animai 
tissues  and  products.  Some  authorities  give  bile  as  a  con- 
BtituoTit ;  others  deny  this  entirely,  the  bihary  constituents 
being  mainiy  insoluble  in  oil.    Lose,  1  to  8  fl.dr. 


414    Materia  Medic  a  and  Therapeutics. 


ACTION  AND  USES. 
1.   IMMEDIATE  LOCAL  ACTION  AND  USES. 

The  action  and  uses  of  oils  externally  have  heen  diKcussed 
under  the  head  of  Oleum  Olivce,  page  314.  Cod-liver  Oil  is 
sometimes  rubbed  into  the  skin  of  wasting  children  as  a 
nutritive,  and  with  perfect  success ;  but  it  imparls  an  objection- 
able colour  and  odour  to  the  body. 

Internally,  with  a  little  perseverance,  it  is  as  easily  taken 
as  other  oils ;  and  it  is  more  easily  digested,  from  the  amount 
of  free  acid  contained  in  it,  which  greatly  facilitates  saponifica- 
tion and  emulsion  as  well  as  absorption. 

2.  ACTION  ON  THE  BLOOD. 

The  fatty  principles  enter  the  circulation,  carrying  with  them 
traces  of  the  other  constituents.  Increasing  the  richness  of 
the  chyle,  the  Oil  improves  the  quality  of  the  blood,  especially  as 
regards  the  corpuscles,  and  is  thus  a  hsematinic. 

3.  PPECIFIC  ACTION  AND  USES. 

Passing  into  the  cells.  Cod-liver  Oil  is  a  nutritive  of  the 
first  importance,  whilst  the  traces  of  iodine,  bromine,  phos- 
phates, and  other  salts  doubtless  produce  a  slight  specific  action 
when  the  oil  is  given  continuously  for  months.  The  latter 
effects  are,  however,  quite  secondary  to  those  of  the  oil  proper, 
that  is  to  its  effects  as  a  food.  Fats  and  fatty  acids  appear  not 
only  to  be  oxydised  in  the  tissues,  but  to  spare  the  metabolism 
of  the  nitrogenous  elements.  Cod-liver  Oil  differs  from 
other  oils  (Olive  and  Almond  Oils,  cream,  butter,  etc.),  chiefly, 
but  not  solely,  in  respect  of  the  ease  with  which  it  is  digested 
and  absorbed. 

Cod-liver  Oil  is  very  extensivelj'^  used  in  almost  all  kinds 
of  chronic  disease  attended  by  wasting.  The  chief  of  these 
diseases  are  scrofula  in  its  various  forms,  phthisis,  chronic 
bronchitis,  rickets,  tertiary  syphilis,  chronic  rheumatism,  and 
general  debility  referable  to  misery,  over-work,  and  under- 
feeding. In  convalescence  from  acute  illness  it  is  of  much 
service.  It  is  also  one  of  the  best  restoratives  of  the  nervous 
functions,  and  of  great  value  as  a  nervine  tonic  in  nciu-algia, 
headache,  mental  irritability,  despondency,  and  other  less 
definite  disorders,  referable  to  exhaustion  or  inherent  debility 
of  the  nervous  centres. 

In  everj^  instance  where  Cod-liver  Oil  is  indicated,  the 
first  point  to  be  determined  is  whether  it  can  be  taken  and 
digested.  Besides  the  difficulty  of  taste,  other  conditions 
contra-indicate  the  exhibition  of  the  Oil,  namely,  diarrhwa, 
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hiemoptysis,  and  considerable  fever.  Gastric  dyspepsia  also 
suggests  hesitation  in  the  use  of  Oil ;  but  if  alkaline  stomachics 
are  given  before  meals,  and  the  Oil  after,  it  will  be  found  to 
agi'ee  perfectly  in  most  cases.  If  Oil  be  persistently  rejected, 
it  should  be  stopped  for  a  time,  and  again  cautiously  tried,  or 
given  with  Ether  (10  minims  of  Pure  Ether  to  1  dr.  of  Oil), 
with  an  aromatic  oil,  with  Creasote,  or  as  an  emulsion. 


HYMENOPTERA. 

Mel. — Honey.  A  saccharme  secretion  deposited 
in  the  lionejcomb^  by  Apis  mellifica^  the  Hive  Bee. 

Characters. — When  recently  separated  from  the  honeycomb, 
it  is  a  viscid  translucent  yellowish  or  brownish  liquid,  gradually 
becoming  partially  crystalline  "and  opaque.  Odour  peculiar ; 
taste  very  sweet,  characteristic.    Impurities. — Starch,  etc. 

Composition. — Honey  is  a  complex  mixture  of  several  kinds 
of  sugar,  i.e.  cane  sugar,  grape  sugar,  and  Isevulose  or  inverted 
sugar  (derived  by  fermentation  from  the  cane  sugar) ;  wax, 
pollen,  colouring  and  odorous  matters,  etc. 

Preparation. 

Mel  Depuratum,  —Made  by  melting  and  straining. 

From  Mel  Depuratum  is  prepared : 

OxYMEL.— 8  ;  Acetic  Acid,  1 ;  Water,  1.  Dose,  1  to  2  fl.dr. 
JLonexj  is  also  contained  in  Mel  Boracis  ;  Oxymel  Scillte  ;  and 
Confectiones  Pipeiis,  Scammonii,  and  Terebmthinse. 


ACTION  AND  USES. 

Honey  mcreases  the  secretions  of  the  mouth  and  throat, 
and  thus  acts  as  a  demulcent,  relieving  dryness,  pain,  cough, 
and  dysphagia.  It  is  a  popular  ingredient  of  gargles,  HnctusesJ 
and  cough  mixtures,  but  to  be  useful  nmst  be  properly  em- 
ployed, as  the  Oxymel,  or  in  combination  with  Lemon,  which 
has  a  somewhat  similar  action  on  the  mouth  and  pharynx. 
Honey  is  also  laxative  and  nutritive. 


Cei-a  Flava.— Yellow  Wax.  Prepared  from  the 
honeycomb  of  the  Hive  Bee,  Apis  mellilica. 

Characters. ---Firm;  yellowish;  fracture  granular;  odour 
agreeable,  honcy-like.  Not  unctuous  to  the  touch  Yields 
nothing  to  cold  spirit ;  entirely  soluble  in  oil  of  turpentine 
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Imjmrities. — Starch;  paraflfins,  melting  under  146^;  resin, 
soluble  in  cold  spirit ;  soaps,  etc. 

Composition. — Wax  differs  from  ordinary  fats  in  containing, 
as  its  base,  not  glyceryl,  but  another  alcohol,  melissic  alcoholy 
CaoHgiOH,  united  with  cerotic  acid,  CggllggCOOH. 

From  Cera  Flava  is  made : 

Cera  Alba.— White  Wax.  Made  by  bleaching  Yellow  Wax 
by  exposure  to  moisture,  air  and  light.  Hard,  nearly 
white,  translucent. 

Freparations. 

Yellow  or  White  Wax  is  used  in  preparing  many  Plasters  and 
Ointments,  Charta  Epispastica,  and  Pilula  Phosphori. 


USE. 

Wax  is  used  only  for  pharmaceutical  purposes.  If  given 
internally,  it  passes  out  in  the  faeces  entirely  unabsorbed. 

HEMIPTERA. 

Coccus.— Cochineal.  The  dried  female  insect, 
Coccus  Cacti.  Reared  in  Mexico  and  Teneriffe,  on 
Opuntia  cochinillifera  and  on  other  species  of  Oj)untia, 

Characters. — Ovate,  concavo-convex,  about  ^  inch  long, 
transversely  wrinkled,  purplish-black  or  -grey ;  yields,  when 
crushed,  a  puce  powder.  Impurities. — May  be  "  faced  "  with 
various  white  or  black  powders  to  improve  its  appearance ; 
these  yield  excess  of  ash.    FesemMcs  Kino,  which  is  astringent. 

Composition. — Cochineal  contains  a  red  colouring  jDrinci pie, 
carmine  or  carminic  acid,  C14HJ4O3,  brownish  purple,  amorphous, 
readily  soluble  in  water  and  spirit. 

Fr€2yaraliou. 

Tinctura  Cocci. — 1  in  8  of  Proo/ Spirit,    Dose,  ^  to  I5  fl.dr. 

Coccus  is  also  an  ingredient  of  Tinctura  Cardaniomi  Ct>m- 
posita,  and  Tinctura  Cinch onge  Composica. 


USE. 

Cochineal  is  used  as  a  colouring  material  only. 
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COLEOPTERA. 

Cantharis.— Cantiiarides.  The  Beetle,  Can- 
tliavis  vesicatoria ;  dried.  Collected  chiefly  in  Hungary. 

Characters. — From  |  to  1  inch  long,  J  inch  hroad ;  with 
two  long  wing-sheaths  of  a  shining  coppery-green  colour,  under 
which  are  two  brownish  membranous  transparent  wings.  Odour 
strong,  disagreeable.  Powder  greyish-brown,  containing  shin- 
ing green  particles. 

Composition. — Cantharis  contains  '4  to  1  per  cent,  of  can- 
tharidin,  a  greenish  volatile  oil,  and  ])qcu\\^v  fatty  bodies.  Can- 
tharidin,  CjqHjo04,  probably  an  acid,  is  obtained  as  shining- 
colourless  plates ;  volatile  ;  soluble  in  ether,  acetic  ether,  glacial 
acetic  acid,  chloroform,  alcohol,  and  oils;  and  is  the  active 
principle,  being  a  most  powerful  irritant.  Some  of  the  other 
properties  of  Cantharides  may  be  referable  to  the  oil 

Preparations. 

1.  Acetum  Cantharidis.— 1 ;  Glacial  Acetic  Acid,  1  ;  Acetic 

Acid,  9. 

2.  Cbarta  Epispastica. — 1 ;  White  Wax,  4 ;  Spermaceti,  1^ ; 

Olive  Oil,  2 ;  Resin,  | ;  Canada  Balsam,  ^ ;  Water,  6. 
Mixed  and  spread  on  paper. 

3.  Emplastrum  Cantharidis. —4 ;  Yellow  Wax,  2^;  Suet,  2|  ^ 

Resin,  1 ;  Lard,  2.    1  in  3.  > 

4.  Emplastrum  Calefaciens.— 1 ;  Expressed  Oil  of  Nutmeg, 

1 ;  Yellow  Wax,  1  ;  Resin,  1 ;  Soap  Plaster,  8 ;  Resin 
Plaster,  13  ;  Boiling  Water,  5.    1  in  24. 

5.  Liquor  Epispasticus.— 5  ;  Acetic  Ether,  20. 

From  Liquor  Epispasticus  is  prepared : 

CoLLODiuM  Vesicans.— Pyroxylin,  1 ;  dissolved  in  BH stor- 
ing Fluid,  20. 

6.  Tinctura  Cantharidis.— 1  in  80  of  Froof  Spirit.    Fose,  5  to 

20  min. 

7.  Unguentum  Cantharidis.— 1  ;  Yellow  Wax,  1;  Olive  Oil,  6. 


ACTION  AND  USES. 
1.  IMMEDIATE  LOCAL  ACTION  AND  USES. 

Externally.— Q^iit^nx'ia.  is  a  rubefacient  and  vePicant  when 
apphed  to  the  skm,  acting  upon  the  nerves  and  vessels  of  the 
;t  like  Mustard  and  other  measures  of  the  same  class,  as  de- 
bed  under  Sinapis,  to  which  the  student  is  referred  fnao-e 
2b— 8  "  ^  - 
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227).  Its  effects  differ  from  those  of  Mustard  chiefly  in  heing 
much  less  rapid,  but  of  a  more  severe  degree.  The  Emplastrum 
or  the  Charta  has  to  be  applied  for  a  few  hours  before  a  sense 
of  smarting,  heat,  and  burning  is  felt  in  the  part;  small 
vesicles  then  form,  and  at  the  end  of  eight  to  twelve  hours 
have  united  into  a  single  large  bulla.  The  removal  of  the 
Cantharis  after  six  hours,  and  the  application  of  a  Linseed 
poultice,  will "  raise  the  blister"  more  effectually  and  pleasantly. 
Vesication  is  decidedly  more  rapid  after  the  application  of  the 
Acetum,  Liquor  Epispasticus,  or  Collodium  Vesicans.  When 
the  blister  has  been  developed,  it  is  carefully  incised,  and  the 
raw  surface  is  then  encouraged  either  to  heal  by  simple  dress- 
ing, or  to  discharge  by  the  application  of  an  irritant  ointment, 
such  as  Unguentum  Sabinae.  Canthaiis  is  the  vesicant  in 
ordinary  use  for  purposes  of  counter-irritation.  Blisters  are 
chiefly  employed  to  control  hyperaemia  and  the  inflammatory 
process ;  to  promote  the  absorption  of  morbid  products ;  to 
relieve  pain ;  and  to  arrest  spasm  and  other  reflex  symptoms. 
The  principle  upon  which  they  are  believed  to  act  is  discussed 
under  Counter-irritants  (page  Sol).  Cantharides  is  most  fre- 
quently used  in  cerebral  hyperasmia,  being  applied  to  the  nape; 
in  acute  pleurisy,  pericarditis,  peritonitis,  and  meningitis, 
sometimes  in  the  first  stage,  especially  if  pain  be  severe,  but 
more  frequently  in  the  third  stage,  to  promote  absorption  of 
effusions  and  exudations  ;  in  subacute  or  chronic  inflammation 
of  the  viscera,  such  as  pneumonia,  when  resolution  is  slow,  or 
the  disease  threatens  to  become  chronic ;  and  in  subacute  or 
chronic  inflammation  of  peripheral  parts,  such  as  the  con- 
junctiva, joints,  bones,  etc.  Neuralgia,  if  distinctly  local  in 
origin  and  due  to  congestion  or  inflammation  of  the  nerves,  is 
sometimes  completely  relieved  by  Cantharides  blisters ;  and  the 
pains  of  acute  rheumatism  are  undoubtedly  dispelled  by  the 
same  means,  which  are  further  believed  by  some  physicians  to 
cut  short  the  whole  rheumatic  process.  A  blister  on  the  epi-^ 
gastrium  is  a  highly  successful  mode  of  treatment  in  some 
forms  of  gastric  pain  and  vomiting. 

In  every  instance  Cantharis  should  be  cautiously  appli(\i 
to  children,  to  persons  suffering  from  kidney  disease,  and  to 
the  aged  and  infirm.  The  back  must  not  be  blistered  in  bod- 
ridden  persons,  lest  bed-sores  be  produced.  Blisters  must 
never  be  forgotten  nor  left  too  long  on  the  skin,  otherwisb 
ulceration  may  be  set  up,  as  well  as  the  remote  local  effects  of 
the  drug  to  be  presently  described. 

Internally. — Cantlira-is  is  an  irritant  to  the  mouth,  throat, 
and  stomach,  and  must  be  given  well  diluted  and  in  small  doses 
of  the  Tincture  only. 
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2,   ACTION  IN  THE  BLOOD,  AND  SPECIFIC  ACTION. 

Cantharidiii  enters  the  blood  both  from  blistered  surfaces 
and  from  the  stomach,  and  finds  its  way  into  all  the  organs,  to 
which  it  clings  rather  tenaciously.  In  large  doses  it  distiu-bs 
the  heart,  respiration,  and  nervous  system,  producing  a  rapid 
pulse,  headache,  sensory  disorders,  mental  confusion,  and 
finally  death  by  asphyxia.  Eepeated  small  doses  may  cause 
disease  of  the  capillaries,  and  set  up  changes  in  the  solid  viscera 
somewhat  similar  to  those  in  chronic  phosphorus  j)oisoning. 

3.  KEMOTE  LOCAL  ACTION  AND  L'SES. 

Cantharidin  is  slowly  excreted  by  the  kidneys,  appearing 
in  the  urine,  -which  conveys  it  to  the  bladder  and  genital  organs. 
Here  it  sets  up  a  second  set  of  local  effects,  similar  to  those  of 
its  immediate  action.  Small  doses  cause  a  sense  of  heat  in  the 
perin£eiim,  itching  of  the  meatus,  frequent  desire  to  micturate, 
and  some  diuresis.  Larger  doses  set  up  acute  general  parenchy- 
matous nephritis,  with  all  its  characteristic  symptoms,  includ- 
ing scanty  bloody  urine,  or  even  suppression  ;  the  penis  becomes 
swollen  ;  and  painful  erections  occur,  so  that  the  drug  has  been 
described  as  an  aphrodisiac.  In  women,  the  uterus  may  become 
congested  and  menstruation  brought  on. 

In  certain  cases  of  kidney  disease  Cantharis  proves  a  use- 
ful diuretic,  and  it  is  given  in  some  genito-urinary  disorders, 
including  spermatorrhoea;  but  it  is  too  dangerous  to  be 
generally  used  internally.  For  the  same  reason  care  must 
be  taken  to  prevent  the  absorption  of  cantharidin  by  the  skin. 

ANNELIDA. 

Hiriido.— The  Leech.  1,  Sanguisuga  medicinalis, 
the  Speckled  Leecli ;  and  2,  Sanguisuga  officinalis,  the 
Green  Leech.    Collected  chiefly  on  the  Continent. 

Characters.— l^o^Y  soft,  2  or  more  inches  long,  tapering  to 
each  end,  plano-convex,  wrinkled  transversely;  back  olive- 
green,  with  six  rusty-red  longitudinal  stripes.  1 ,  belly  greenish- 
yellow,  spotted  with  black  ;  2,  belly  olive-green,  not  spotted. 

ACTION  AND  USES. 
The  Leech  is  employed  to  abstract  blood,  each  Leech  re- 
moving, directly  and  by  subsequent  haemorrhage,  an  average 
ot  half  an  ounce  of  blood.  The  effect  of  leeching  is  depletive  • 
to  some  extent  counter-irritant.  It  is  employed  m  a  variety  of 
congestive  or  inflammatory  affections,  superficial  and  visceral 
as  well  as  m  cardiac  distension  and  distress.    See  pa^-e  507  ' 
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SYNOPSIS  OF  VEGETABLE  AND  ANIMAL  PRODUCTS 
CONTAINED  IN  THE  BRITISH  PHARMACOPOEIA. 


Boots. 

Bulb. 

Tops. 

Fruits  or 
Parts  of 
Fruits. 

Appendages 
OF  Seeds  or 
Fruit. 

Aconituin 

Armoi'acia 

Belladonna 

Calumba 

Gentiana 

Glycyrrhiza 

Hemidesmus 

Ipecacuanha 

TO  Tn  OTl  fl 
XV  JL  iXllX  let 

Pareira 

Pyrethrum 

Eheum 

Sarsa 

Sassafras 

Scammonium 

Senega 

Sumbul 

Taraxacum 

Scilla 

Cannabis  In- 

dica 
Cusso 
Sabina 
Scoparium 

Anethum 
Anisum 
Anisum  Stel- 

latum 
Aurantium 
Bela 

Capsicum 
Carum  Cai'ui 
Cassise  Pulpa 
Citrus  Limo- 

num 
Colocynthis 
Conium 
Coriandrum 
Cubeba 
Ecballium 
Ficus 

Foeniculum 
Lupulus 
Papaver  Som- 

niferum 
Pimenta 
Piper 
Prunus 
Eosa  Canina 
Tamnrindus 
Uvse 

Gossypmm 
Kamala 

Woods. 

Herbs. 

Guaiacum 
Hasmatoxylon 
Pterocarpus 
Quassia 

Leaves. 

Lactuca 
Lobelia 

Aconitum 

Belladonna 

Buchu 

Coca 

Coniiim 

Digitalis 

Hyoscyamus 

Jaborandi 

Laurocerasus 

Matica 

Senna 

Tabacum 

Uva  Ursi 

Ehizomes. 

Barks. 

"Whole  Plant 

Arnica 
Cimicifuga 
Filix  Mas 
Gelseminm 
irociopnyiium 
Serpentaria 
Valeriana 
Veratram  Vi- 

Zingiber 

Ca.nella 

Cascarilla 

Cirichona9 

Cinnamomum 

Cusparia 

Granati  Eadi- 

cis  Cortex 
Larix 
IVEezereum 
Nectandra 
Quercus 
It  h  a  m  n  u  s 

Frangula 
E  h  a  m  n  u  s 

Purshiana 

Chirata 

Seeds. 

Fungi. 

Flowers  and 
Buds. 

Amygdalse 
Cardamomum 
Colchicnm 
Hordeum  Dis- 

tichon 
Linum 
Myristica 
Nux  Vomica 
Physostigma 
Sabadilla 
Sinapis 
Staphisagria 
Stramonium 
Triticum  Sati- 
vum 

CprivisiflB  Fer- 

mentum 
Ergota 

Tubercle. 

Anthemis 
Caryophyllum 
Crocus 
Papave  r 

Ehoeas 
Eosa  Centi- 

folia 
Eosa  Gallica 
Sambucus 

Nigra 
Santonica 

Jalapa 

Lichens. 

CORM. 

EXCUESCENCE 

Cetraria 
Litmus 

Colchicum 

Galla 

SVJVOPS/S. 


SYNOPSIS  OF  VEGETABLE  AND  ANIMAL  PRODUCT^:^ 
CONTAINED  IN  THE  BKITISH  PHAEMACOPCEIA 
(contiriKed). 


Juices. 


Dried : 
Aloe 

Guttapercha 
Kino 
Mauna 
Opium 

Fresh : 
Limouis  S. 
Mori  S. 

Sedivient  from 

Juice. 
Elateriiun 


Acids. 


A.  Citricum. 
A.  Grallicum. 
A.  Lacticum 
A.  Meconicum 
A.  Oleicum 
A.Salicylicuin 
A.  Tannicum 
A .  Tartaric  um 


Alkaloids. 


Aconitina 

Apomorphina 

Atropiua 

Beberiua 

Caft'eina 

CinchonicTina  i 

Cinchonina 

Cocaina 

Codeina 

Conina 

Morphina 

Physostig 

mina 
Pilocarpina 
Quinina 
Strychnina 
Veratrina 


Glucosides. 


Acid.  Tanni 

cum 
Salicimim 
''antoniuum 


Oils. 


Neutral 
Pkinciples. 


Aloin 

Elaterinum 

Salicinum 

Sautoninum 


Concrete : 
My  risticse 

Exp. 
Theobromatis 

Fixed  : 
AmygdaljB 
Crotonis 
Lini 
Olivae 
Ricini 

Volatile : 
Anethi 
Anisi 

Anthemidis 

Cajup:iti 

Carui 

Caryophylli 


Oils— cont. 


Volatile — cont 
Ciniiamomi 
Copaibae 
Coriandri 
Cubeb£B 
Eucalypti 
Juniperi 
LavandulaB 
Limonis 
Mentlise  Pi- 

peritse 
MenthgeViri- 

dis 
MyristicsB 
Pimeutse 
Piui  Sylves 

tris 
Rosmarini 
Rutae 
Sabiuae 
Santali 
Sinapis 
Terebiuthinae 


Stearoptenes 
Campliora 
Menthol 
Thymol 


Oleo-Eesins. 


Copaiba 

Cubeba 

Elemi 

Terebinthina 
Canadensis 

Thus  Ameri- 
canum 


Resins. 


Guaiaci  R. 
Jalapae  R. 
Mastiche 
Pix 

dica 
Podophylli  R 
Resina 

ScammoniaeR 


BurgTin- 


Special 
Vegetable 
Products. 


Amylum 
Catechu 
Chrysarohi- 

num 
Lupulinum 
Pix  Liquida 
Sa  cchar  um 

Pur. 
Theriaca 


Balsams. 


Benzoiuum 
B.  Peruvia 

num 
Styrax  Prae 

paratus 
B.  Tolutanum 


Gums. 


Acacia 
Tragacantha 


Gum  Resins. 


Animals  and 
Animal  Pro- 
ducts. 


Ammoniacum 

Asafcetida 

Cambogia 

(ialbanum 

Myrrh  a 

Scammonium 


Adeps 

Cantharig 

Cera  Alba 

Cera  Flava 

Cetaceum 

Coccus 

Fel  Bovinum 

Hirudo 

Lac 

Mel 

Moschus 
Oleum  Mor- 

rhuae 
Ovi  Albumen 
Ovi  Vitellus 
Pepsina 
Sacchar um 

Lactis 
Sevum 
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CLASSIFIED  TABLES  OF  THE  PHARMACEUTICAL 
PEEPAEATIONS  OF  THE  BRITISH  PHARMACOPOEIA. 

Aceta. — Cantharidis,  Scillse. 

Aquae. — Anetlii,  Anisi,  Atirantii  Floris,  Camphorse,  Canii, 
Chloroformi,  Cinnamomi,  Destillata,  Foeniculi,  Laurocerasi, 
Menthse  Piperitse,  Menthae  Viridis,  Pimentse,  Rosae,  Sambuci. 

Cataplasmata. — Carbonis,  Conii,  Fermenti,  Lini,  Sinapis,  Sodae 
Chlorinatae. 

Cliartse. — Epispastica,  Sinapis. 

Confectiones. — Opii,  Piperis,  Rosae  Caninae,  Rosae  Gallicae,  Scam- 
monii,  Sennse,  Sulphuris,  Terebinthinae. 

Decocta. — Aloes  Compositum,  Cetrariae,  Cincbonae,  Granati  Radi- 
cis,  Haematoxyli,  Hordei,  Papaveris,  Pareirae,  Quercils,  Sarsae, 
Sarsae  Compositum,  Scoparii,  Taraxaci. 

Emplastra. — ^Ammoniaci  cum  Hydrargyro,  BeUadonnae,  Cale- 
faciens,  Cantharidis,  Feiri,  Galbani,  Hydrargyri,  Opii,  Picis, 
Plumbi,  Plumbi  lodidi,  Resinas,  Saponis,  Saponis  Fuscum. 

Enemata. — Aloes,  Asafoetidae,  Magnesii  Sulphatis,  Opii,  Tere- 
binthinae. 

Essentise.— Anisi,  Menthae  Piperitae. 

Extracta : 

1.  Acetic.  Extract. — Colchici  Aceticum. 

2.  Alcoholic  Extracts. — Belladonnas  Alcoholiciim,  Calumbae, 

Cannabis  Indicae,  Cascarae  Sagradae,  Colocynthidis 
Compositum,  Gelsemii  Alcoholicum.  Jaborandi,  Jalapae, 
Lupuli,  Nucis  Vomicae,  Papaveris,  Phy.'Jostigmatis, 
Rhamni  Frangulae,  Rhei,  Stramonii. 

3.  Aqueous  Extracts. — Aloes  Barbadensis,  Aloes  Socotrinae, 

Anthemidis,  Gentianae,  Glycyrrhizte,  Hjematoxyli, 
Krameriae,  Opii,  Pareirae,  Quassia?. 

4.  Ethereal  Extracts.— Filicis,  Liquidum,  Mezerei  JEtliereum, 

Stramonii. 

5.  Fresh  Extracts. — Colchici,  Taraxaci. 

6.  Chxen  Extracts.— Kcowiii,  Belladonnae,  Conii,  Hyoscyami, 

Lactucae. 

7.  Liquid  Extracts.  —  Belae,  Cascarae  Sagradae,  Cimicifugae, 

Cinchonae,  Cocae,  Ergotae,  Filicis,  Glycyrrhizae,  Opii, 
Pareirae,  Rhamni  Frangulae,  Sarsas,  Taraxaci. 

Glycer'»a.— Acidi  Carbolici,  Acidi  Gallici,  Acidi  Tannici,  Alum- 
inis,  Amyli,  Boracis,  Plumbi  Subacetatis,  Tragacantha?. 

Infusa.— Anthemiflis,  A^^rantii,  Aurantii  Compositum,  Bucliu, 
Calumba3,  Caryophylli,  Cascarilht;,  C^.techu,  Chirativi,  Cm- 
chona  Acidum,  Cuspariae,  Cusso,  Digitalis,  '^rgota,  Gentianse 


Tables  of  Preparations. 


423 


Compositum,  Jaborandi,  Krameriae,  Lini,  Lupuli,  Maticze, 
Quassiae,  Rhei,  Kosib  Acidum,  Senegae,  Sennse,  Serpentarize, 
Uvae  Ursi,  Valerianae. 

Injectiones  Hypodermicse. — Apomorphinae,  Ergotini,  Morphinse. 

Lamellae. — Atropinae,  Cocainse,  Physostigminse. 

Linimenta. — Aconiti,  Ammoniae,  Belladonnae,  Calcis,  Camphorae, 
Campliorae  Compositum,  Chloroformi,  Crotonis,  Hydrargyri, 
lodi,  Opii,  Potassii  lodicli  cum  Sapone,  Saponis,  Sinapis  Com- 
positum, Terebintliinae,  Terebinthinae  Aceticum. 

Llquores. — ^Acidi  Cliromici,  Ammoniae,  Ammoniae  Fortior,  Ammo- 
nil  Acetatis,  Ammonii  Acetatis  Fortior,  Ammonii  Citratis, 
Ammonii  Citratis  Fortior,  Antimonii  Chloridi,  Arsenicalis, 
Arsenici  Hydrochloricus,  Arsenii  et  Hydrargyri  lodidi,  Atro- 
pinae Sulphatis,  Bismuthi  et  Ammonii  Citratis,  Calcii  Chlor- 
idi, Calcis,  Calcis  Chlorinatae,  Calcis  Saccharatus,  Chlori, 
Epispasticus,  Ferri  Acetatis,  Ferri  Acetatis  Fortior,  Ferri 
Dialysatus,  Ferri  Perchloridi,  Ferri  Perchloridi  Fortior,  Ferri 
Pernitratis,  Ferri  Persulphatis,  Gutta  Percha,  Hydrargyri 
Nitratis  Acidus,  Hydrargyri  Perchloridi,  lodi,  Lithiae  Efferves- 
cens,  Magnesii  Carbonatis,  Magnesii  Citratis,  IMorphinae  Ace- 
tatis, Morphinae  Bimeconatis,  Morphinae  Hydrochloratis, 
Plumbi  Subacetatis,  Plumbi  Siibacetatis  Dilutus,  Potassae, 
Potassae  Effervescens,  Potassii  Permanganatis,  Sodae,  Sodae 
Chlorinatae,  Sodae  Elfervescens,  Sodii  Arseniatis,  Sodii  Ethyl- 
atis,  Strychninae  Hydrochloratis,  Zinci  Chloridi. 

Lotiones. — Hydrargyri  Flava,  Hydrargyri  Nigra, 

Mella.— Boracis,  Depuratum;  Oxymel,  Oxymel  Scillje. 

Misturse.— Ammoniaci,  Amygdalae,  Creasoti,  Cretae,  Ferri  Aroma.- 
tica,  Ferri  Composita,  Guaiaci,  Scammonii,  Sennae  Composita, 
Spiritus  Vini  Gallici. 

Mucilagines.— Acaciae,  Amyli,  Tragacanthae. 

Olea.— Amygdalae,  Anethi,  Anisi,  Anthemidis,  Cajuputi,  Carui, 
Caryophylli,  Cinnamomi,  Copaibae,  Coriandri,  Crotonis, 
Cubebae,  Eucalypti,  Juniperi,  Lavandulae,  limonis,  Lini, 
Menthae  Piperitae,  Menthae  Viridis,  Morrhuse,  Myristicae, 
Myristicae  Expressum,  Olivae,  Phosphoratum,  Pimentae, 
Pini  Sylvestris,  Ricini,  Rosmarini,  Rutae,  Sabinae,  Santali, 
Sinapis,  Terebinthinae,  Theobromatis 

Oleata. — Hydrargyri,  Zinci. 

Oleo-Resina.— Cubebae. 

Pilulse.— Aloes  Barbadensis,  Aloes  et  Asafoetidje,  Aloes  ot  Ferri 
Aloes  et  Myrrlise,  Aloes  Socotrinae,  Asafoetid;^  Composita' 
Cambogiae  Composita,  Colocynthidis  Composita,  Colocynth- 
idis  et  Hyoscyami,  Conii  Composita,  Ferri  Carbonatis  Ferri 
lodidi,    Hydrargyri,    LLydrargyri    Subchloridi  Composita 
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Ipecacuanhse  cum  Scilia,  Phosphori,  Plumbi  cum  Opio,  llliei 
Composita,  .Saponis  Composita,  Scammonii  Composita,  .Scillaj 
Composita, 

Pulveres.— Amygdalae  Compositus,  Antimonialis,  Catechu  Com- 
positus,  Cinnamomi  Compositus,  Cret?e  Aromaticus,  Creta? 
Aromaticus  cum  Opio,  Elaterini  Compositus,  Glycyrrliizse 
Compositus,  Ipecacuanlise  Compositus,  Jalapse  Compositus, 
Kino  Compositus,  Opii  Compositus,  Rhei  Compositus,  Scam- 
monii  Compositus,  Tragacanthse  Compositus. 

Spiritus.— J^theris,  ^theris  Compositus,  ^theris  Nitrosi,  Ammo- 
nise  Aromaticus,  Ammonise  Foetidus,  Armoracioe  Compositus, 
Cajuputi,  CamphoraB,  Chloroformi,  Cinnamomi,  Juniperi, 
Lavandulae,  Menthse  Piperitae,  Myristicse,  Rectificatus, 
Eosmarini,  Tenuior,  Vini  Gallici. 

Succi.— Belladonnae,  Conii,  Hyoscyami,  Scoparii,  Taraxaci. 

^  Suppositoria.— Acidi  Carbolici  cum  Sapone,  Acidi  Tannici,  Acidi 
Tannici  cum  Sapone,]  Hydrargyri,  lodoformi,  Morphiuce, 
Morphinse  cum  Sapone,  Plumbi  Composita. 

Syrupi.— -Simplex  ;  Aurantii,  Aurantii  Floris,   Chloral,  Feni 

lodidi,  Ferri  Phosphatis,  Hemidesmi,  Limonis,  Mori,  Papa- 

veris,  Rhei,  Rhoeados,  Rosse  Gallicse,  Scillae,  Senuje, 
Tolutanus,  Zingiberis. 

Tab  ellse.— Nitroglycerini. 

Tincturae. — Those  made  loith  Rectified  Spirit  are  :  Aconiti,  Arnica, 
Asafoetidse,  Aurantii  Recentis,  Benzoini  Composita,  Cannabis 
Indicse,  Capsici,  Chloroformi  Composita,  Chloroformi  et  Mor- 
phinse, Cinnamomi,  Cubebse,  Ferri  Acetatis,  Ferri  Perchloridi, 
lodi,  Kino,  Laricis,  Lavandulae  Composita,  Myi-rhaB,  Nucis 
Vomicae,  Opii  Ammoniata,  Podophjdli,  Pyi-ethri,  Sumbiil, 
Tolutana,  Veratri  Viridis,  Zingiberis,  Zingiberis  Fortior. 

Those  made  loith  Proof  Spirit  are :  Aloes,  Aurantii,  Belladonnae, 
Buchu,  Calumbae,  Camphorae  Composita,  Cantharidis,  Carda- 
momi  Composita,  Cascarillse,  Catechu,  Chirat;e,  Cimicifugte, 
Cinchonae,  Cinchonae  Composita,  Cocci,  Colchici  Seminum, 
Conii,  Croci,  Digitalis,  Ergotae,  Gallse,  Gelsemii,  Gentianre 
Composita,  Hyoscyami,  Jaborandi,  Jalaj^ae,  Krameriaj,  Limo- 
nis, Lobeliae,  Lupuli,  Opii,  Quassiae,  Quininae  Ammoniata, 
Rhei,  Sabinae,  Scillae,  Senegae,  Sennae,  Serpentariw,  Stramonii, 
Valerianae. 

Those  made  with  Aromatic  Spirit  of  Ammonia,  or  Ammonia,  arc  : 
Guaiaci  Ammoniata,  Opii  Ammoniata,  Quinina)  Ammoniata. 
Valerianae  Ammoniata. 

One  in  which  Ether  is  used  :  Lobeliae  ^therea. 

One  in  which  Tincture  of  Orange  is  used :  Quiiiinie. 
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Trocliiscl— Acidi  Beiizoici,  Acidi  Taniiici,  Bismutlii,  Catechu, 
Ferri  Redacti,  Ipecaciianli?e,  Morpliinte,  Mori)hin£e  et  Ipe- 
cacuanha), Opii,  Potassii  Chloratis,  Santoniui,  Sodii  Bicar- 
bonatis, 

Unguenta. — Acidi  Borici,  Acidi  Carbolici,  Acidi  Salicylici,  Aco- 
nitinae,  Antimonii  Tartarati,  Atropinae,  Belladonnoe,  Calaininae, 
Cantharidis,  Cetacei,  Chrysarobini,  Creasoti,  Elemi,  Eucalypti, 
Gallae,  Gallae  cum  Opio,  Glycerini  Plumbi  Subacetatis,  Hydrar- 
gyri,  Hydrargyri  Ammoniati,  Hydrargyri Compositum,  Hydrar- 
gyri  lodidi  Rubri,  Hydrargyri  Nitratis,  Hydrargyri  Nitratis 
Dilutum,  Hydrargyri  Oxidi  Rubri,  Hydrargyri  Subchloridi, 
lodi,  lodoformi,  Picis  Liquidse,  Plumbi  Acetatis,  Plumbi  Car- 
bonatis,  Plumbi  lodidi,  Potassse  Sulphuratse,  Potassii  lodidi, 
Resiricie,  SabinjB,  Simplex,  Staphisagria3,  Sulphuris,  SuliDhuris 
lodidi,  Terebinthinse,  Veratrinse,  Zinci,  Zinci  Oleati. 

Vapores.— Acidi  Hydrocyanici,  Chlori,  Coninse,  Creasoti,  lodi,  Olei 
Pini  Sylvestris. 

Vina.— Aloes,  Antimoniale,  Aurantii,  Colchici,  Ferri,  Ferri 
Citratis,  Ipecacuanhas,  Opii,  Quiniuc-e,  Rhei,  Xericum. 
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GENEEAL  THERAPEUTICS. 

 ♦<.♦  

CHAPTER  I. 

introduction:  the  foundations  of  ItATIONAL  TREATMENT. 

The  terms  Therapeutics  and  Treatment,  although  they 
may  at  first  sight  appear  too  simple  to  call  for  analysis,  are  found, 
on  careful  consideration,  to  include  four  different  notions. 
These  we  must  study  individually. 

1.  Health. — The  first  notion  involved  in  Treatment  is 
a  iDurely  physiological  one,  the  conception  of  health,  or  the 
normal  state,  from  which  the  organ  has  departed,  and  to  which 
it  has  to  be  restored.  Health  is  the  result  of  a  number  of 
natural  influences  acting  on  the  individual,  namely,  the  extrinsic 
circumstances  around  liim,  and  the  intrinsic  conditions  which  he 
brought  into  the  world  with  him.  Om-  organs  having  reached 
their  present  state  by  a  process  of  evolution  imder  the  influence 
of  the  various  natmal  forces  wliich  sm-roimd  us,  are  obedient  to 
these  influences ;  and  when  a  definite  change  is  thus  produced 
u]3on  them,  we  call  it  the  "physiological  action"  of  the  influence. 
The  first  point  for  the  therapeutist  to  appreciate  is,  that  just 
as  the  forces  wldch  surround  us  are  themselves  constantly 
varying — the  various  conditions  of  the  temperature,  the  air, 
our  food,  in  short  our  whole  envii'onment,  being  inconstant — so 
the  physiological  state  of  the  body  is  not  a  constant  quantity. 
We  speak  of  a  ** normal"  state,  and  call  it  "health,"  but 
the  first  essential  of  life  and  health  is  power  of  change,  that  is, 
of  accommodation  to  varying  circumstances. 

2.  Pharmacodynamics  :  Physiological  action. — The  second 
elementary  notion  in  the  expression  "treatment"  is,  that 
we  possess  a  certain  power  of  interference,  a  control  over 
the  conditions  and  circumstances  of  life,  and  thus  a 
certain  control  over  the  health  or  physiological  state  of  the 
individual.  A  very  little  consideration  will  enable  us  to  ap- 
preciate our  power  over  the  forces  of  nature.  JNIost  of  the 
influences  we  have  just  considered  as  normal  ii  their  cflccts, 
and  many  that  are  entirely  morbid  in  character,  are  within  our  , 
control.    We  can  alter  the  food  we  cat,  the  air  we  brcatlio, 
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our  clothing,  our  soiu'ces  of  heat ;  we  may  admit  into  our 
bodies  substances  which  we  find  in  nature — mineral,  vegetable, 
animal,  or  altogether  artificial.  On  the  other  hand,  we  may 
voluntarily  shun  or  reject  such  substances,  and  avoid  many 
influences,  whether  for  good  or  for  bad,  aroimd  us.  To  express 
this  control  which  we  have  over  our  organs  and  functions, 
through  the  conditions  to  which  we  can  voluntarily 
subject  them,  we  say  we  act  physiologically  upon  them  by  such 
and  such  means,  or  that  such  and  such  a  substance  has  such  and 
such  a  physiological  action ;  and  the  science  that  relates  to  this 
power  which  we  possess  of  modifying  physiological  activity  we 
call  Fharmacodynamics, 

3.  Pathology. — The  conception  of  disease  is  also  included 
in  "  treatment."  When  the  conditions  which  surround  us  become 
unusual  or  extraordinary,  they  lead  to  disturbance  of  the  vital 
processes.  If  this  be  moderate,  it  is  still  included  under  the  name 
of  "health;"  but  if  considerable,  it  is  called  disorder  or  disease^ 
and  the  influence  is  called  a  morbid  influence.  It  is  essentially 
impossible  to  di^aw  a  line  between  health  and  disease,  just  as  it 
is  impossible  to  divide  influences  into  salutary  or  physiological, 
and  morbid  or  pathological.  The  jDulse  is  accelerated  by  joy, 
by  ^-ine,  by  fever ;  w^hich  of  these  conditions  is  health,  which 
disease  ?  All  that  can  be  said  is,  that  the  change  from  the 
normal  state  is  frequently  so  definite  that  we  cannot 
reasonably  call  it  "health,"  that  we  must  find  another  name 
for  it,  and  call  it  "  disorder ;  "  or  if  it  be  more  marked,  and 
attended  by  sufi:cring,  "  disease." 

4.  Recovery. — Successful  treatment  necessarily  involves  a 
poicer  of  recovery.  The  body  possesses  abundant  provisions  for 
preventing  disease,  and  of  recovering  from  its  effects.  This 
power  of  meeting  and  overcoming  morbid  influences  depends 
essentially  on  the  great  physiological  law  which  we  have 
already  noticed,  that  the  activity  of  the  tissues  and  organs 
is^  not  fixed  and  constant,  but  varies  (within  certain  limits) 
with  the  conditions  to  which  it  is  subjected.  The  body  is 
abundantly  provided  with  the  following  means  by  which  this 
variation  of  functional  activity  can  be  secured : 

First,  when  occasion  demands  it,  the  organs  can  display  an 
extraordinary  amount  of  forcCy  as  we  see  in  the  case  of  a  muscle 
Buch  as  the  biceps,  or  the  heart.  The  organs  thus  possess  a 
certain  amount  of  reserve  force,  which  is  frequently  called  into 
play  as  a  means  of  preventing  disease.  But  for  this,  we  should 
break  down  in  every  part  of  om-  body  as  often  as  we  made  an 
extra  demand  upon  it. 

Secondly,  if  this  reserve  force  be  con&'tantly  called  into 
play  by  the  continrnmce  of  some  extraordinary  cause,  the 
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increased  activity  ^ivos  rise  to  enlargement  or  hyx^ertrophy  of 
the  organ,  and  what  is  known  as  compensation  is  the  result. 
This  gi-eat  natural  method  of  prevention  or  recovery  Ly  over- 
coming the  cause  of  disorder  is  well  seen  in  heart  disease,  and  in 
enlargement  of  one  kidney  when  the  other  is  diseased. 

Instead  oi  themselves  meeting  extraordinary  circumstances 
hy  extraordinary  activity,  many  organs  are  provided  with  regula- 
ting mechanisms,  by  which  they  can  thi-ow  them  off  or  escape  fi-om 
them,  that  is,  expel  the  cause  of  disorder.  The  stomach 
rejects  a  heavy  or  improper  meal;  the  heart  can,  to 
some  extent,  relieve  itself  of  excessive  peripheral  resistance 
in  systole,  through  the  depressor  mechanism;  and  the  body 
heat  is  elaborately  regulated  by  various  nervous  arrangements. 

Thirdly,  the  work  of  one  organ  may  sometimes  be  under- 
taken by  another  organ,  which  thus  retnoves  the  effects  of  the 
disorder.  This  is  called  vicarious  compensation,  and  is  well 
seen  at  work  between  the  kidney  and  other  excretory  organs. 
Fourthly,  nature  has  various  ways  of  insuring  rest. 
Fifthly,  even  when  disease  and  anatomical  change  have 
actually  occuiTcd,  the  body  possesses  means  of  recovery  of 
the  nature  of  repair,  which  is  associated  with  nutritive  acti^ity 
and  frequently  with  the  inflammatory  process. 

These  considerations  teach  us  that  just  as  our  organs  and 
functions  continue  normal,  like  everj'ihing  else  in  natm-e,  in 
obedience  to  the  laws  under  which  they  have  i-eached  their 
present  form,  so,  if  they  have  become  deranged  by  unusual 
influences,  they  ^\all  return  to  the  normal  when  such  abnormal 
influences  have  been  overcome  or  removed. 

5.  Therapeutics.— The  following  are  the  four  foundations 
of  rational  therapeutics,    (l)  Inasmuch  as  the  organs  act  in  ; 
obedience  to  natural  forces  in  and  around  us;  (2)  since  wo 
possess  the  j)Ower  of  controlling  these  forces  ;  (3)  since  dis-  ; 
order  and  disease  are  but  the  physiological  phenomena,  or  the 
anatomical  results  of  the  disturbing  action  of  ordinary  or 
extraordinary  influences;  and  (4)  since  the  functions  of  the 
organs,  and,  it  may  be,  even  their  anatomical  state  will  return 
to  the  normal,  if  the  influences  become  normal :  it  logically  • 
follows  that  therapeutics  as  a  science  consists  in  bending  to  our  5 
will  the  numerous  natui^al  forces  which  affect  the  human  body,  | 
or  in  counteracting  or  neutralising  their  effects  by  other  forces,  ' 
mitil,  in  either  case  nature  returns  to  the  normal.    To  handle, 
as  it  were,  the  natural  influences  which  sun-ound  us  in  such 
a  manner  as  to  effect  this  change  on  the  fimctions  of  tlie 
body,  is  called  treating  the  disorders  or  diseases  of  it.    It  is  with 
this  meaning  that  we  shall  speak  of  rational  treatment. 

Now  it  is  evident  that  treatment  may  be  of  many  kinds  : 
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1.  Preventive  treatment. — The  science  and  art  of  preser- 
ving- health  is  known  as  Hygiene,  which  is  manifestly  founded 
on  an  acciu-ate  knowledge  of  physiology.  If  we  thoroughly 
understood  physiology,  and  had  unlimited  power  over  the 
forces  of  nature,  we  might  so  preserve  health  that  disease  would 
be  imknown.  Unfortunately,  we  have  neither  this  Imowledge 
nor  this  power  except  in  a  small  measure,  and  hygiene  is  cor- 
respondingly imperfect ;  hut  as  far  as  it  goes,  hygiene  renders 
therapeutics  unnecessary.  •  / 

Another  form  of  preventive  treatment  is  prophylaxis.  This 
is  something  more  than  simple  hygiene  or  preservation  of  ) 
health ;  it  recognises  the  causes  of  disease   at  work,  and  / 
either  avoids  them  or  counteracts  them  by  anticipation. 

Prophylactic  treatment  may  be  either  negative  or  positive : 
a  man  may  guard  against  infection  by  avoiding  certain  things, 
such  as  water  which  is  poisoned  by  cholera  or  tyi)hoid  fever ; 
or  he  may  have  himself  vaccinated  to  prevent  small-pox,  take 
quinia  to  prevent  ague,  or  diink  lemon- juice  to  prevent  scurvy. 

2.  Immediate  treatment. — When  hygiene  and  prophylaxis 
are  powerless  or  cannot  be  employed,  the  case  comes  into  the 
hands  of  the  therapeutist.  The  organism  is  distui'bed,  deranged, 
or  diseased,  and  now  there  is  an  occasion  for  tJicrapeuticSy 
for  remedy,  for  relief,  or  for  cure.  All  these  terms  manifestly 
imply  a  necessity  for  interference,  that  is,  the  actual  presence 
of  derangement  from  the  normal  state,  and  they  introduce 
us  to  our  own  proper  subject. 

a.  Removal  of  the  cause. — Having  met  with  a  case  of 
disease  which  we  have  failed  to  prevent,  we  first  naturally  try 
to  remove  or  destroy  the  cause,  and  thus  restore  the  normal  state 
Wo  extract  a  foreign  body  from  the  finger,  or  a  poison  or 
indigestible  meal  from  the  stomach ;  we  neutralise  an  acid  by 
an  alkali  ;  we  kill  parasites.  In  doing  so,  we  simply  follow 
nature's  second  method  of  recovery.  Now  there  are  manifestly 
as  many  ways  of  effecting  a  cure  as  there  are  causes  of  disease. 
We  may  alter  the  food,  and  then  we  say  the  treatment  is 
dietetic ;  we  may  alter  the  atmosphere,  and  then  we  say  the 
treatment  is  climatic ;  or  we  may  employ  the  chemical  andT 
other  substances  contained  in  the  Pharmacopoeia,  when  our 
treatment  will  become  medicinal. 

b.  Sympto7natic  treatment .—li  we  fail  to  remove  the  morbid 
influence,  we  c^ay  attempt  to  neutralise  or  counteract  its  morbid 

>  effects  on  the  body.   I^nowing  the  physiological  action  of  many 
different  measures,  we  select  such  as  act  in  an  opposite  direction 
to  the  morbid  cause,  and  employ  them  to  counteract  it.    As  a 
;  method  of  treatment  this  is  manifestly  much  inferior  to  the 
1  preceding ;  we  are  now  striking  not  at  the  cause  of  disease 
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but  only  at  its  effects.  Still  even  this  limited  power  may  be  of 
the  greatest  value;  sometimes  it  is  all  that  is  required— we 
may  have  to  treat  only  the  effect  that  persists  after  the  cause  has 
ceased  or  been  removed,  especially  in  sensitive  and  vital  organs. 
This  kind  of  treatment  is  called  symptomatic,  palliative, 
and  under  certain  circumstances  expectant  {expectare^  to  wait)  ; 
it  is  manifestly  a  copy  of  the  third  method  of  natural  recovery. 
It  is  evident  that  we  have  before  us  here  an  enormous  field 
for  research  and  application.  If  we  can  but  find  a  means, 
whether  medicinal  or  not,  which  shall  counteract  each  abnormal 
condition  to  which  the  body  may  be  subjected,  we  may  defy 
disease.  But  here  we  are  met  by  certain  difficulties.  Before 
we  can  hope  to  combat  disease  in  this  way,  we  must  know  (1) 
all  about  disease  and  its  causes,  that  is,  we  must  hav  j  a  pei-fect 
pathology ;  and  (2)  all  about  the  effects  of  therapeutical  agents 
upon  the  body,  that  is,  have  a  comx)lete  pharmacodynamics  or 
pharmacology.  It  is  unnecessary  to  say  how  far  either  the 
one  or  the  other  of  these  is  fi-om  being  a  complete  science. 
Another  discouraging  fact  is  that  there  is  a  limit  to  all  hope 
of  a  cure,  a  limit  to  all  treatment,  because  the  morbid  influence 
may  have  so  far  anticipated  the  remedial  as  to  have  altered  the 
body  structurally.  If  a  limb  is  lost,  we  cannot  restore  it ;  if  the 
mitral  valve  is  covered  with  diseased  gi'owth,  we  cannot  renovate 
it.  But  we  are  right  when  we  maintain  that  these  org-anic 
structural  changes,  grave  or  hopeless  as  they  may  be,  are  but 
the  results  of  the  action  of  some  cause  with  simple  beginnings, 
which  we  shall  yet  discover.  As  our  knowledge  of  pathology 
advances  we  are  steadily  learning,  e.g.  more  about  the  nature  and 
origin  of  cancer,  for  which  the  limb  had  to  be  removed ;  more 
about  the  causes  of  rheumatism,  which  covered  the  cardiac  valve 
with  unnatural  growth.  If  we  ever  cure  cancer  and  rheumatism, 
we  shall  manifestly  do  so  by  influencing  the  causes  or  the 
beginnings  of  the  two  diseases :  medicines  may  be  expected  to 
affect  morbid  processes  rather  than  products,  to  alter  morbid 
physiology  rather  than  morbid  anatomy.  We  do,  however, 
possess  certain  means  of  treating  even  structural  changes 
'of  organs,  as  we  shall  discover  when  we  come  to  discuss 
metabolism. 

The  student  is  now  in  a  position  to  consider  the  meaning  of 
two  terms  constantly  being  employed  in  therapeutics — namely, 
rational  treatment  and  empirical  treatment.  Treatment  is  said 
to  be  rational  when  it  is  suggested  by  all  om-  chemical,  physio- 
logical, and  pathological  knowledge.  Such  treatment  must  bo 
successful  if  our  observations  are  correct:  it  is  founded  on 
great  natural  laws  which  are  known  and  understood.  Empirical 
treatment  is  founded  on  experience  only,  and  conforms  to 
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no  yet  known  law.  It  may  be,  and  frequently  is,  as  successful 
as  rational  treatment,  or  sometimes  even  more  so ;  but  whether 
successful  or  unsuccessful,  we  can  offer  no  scientific  reason  for 
it.  All  that  we  can  say  is,  that  experience  has  proved  incon- 
testably  that  a  particular  kind  of  treatment  was  beneficial  in  a 
multitude  of  instances,  and  that  it  will  probably  be  beneficial 
again.  We  hope  soon  to  Imow  more  about  the  various  remedies 
that  have  been  successfully  employed  ;  and  as  we  acquire  this 
knowledge,  and  come  to  be  able  to  give  a  reason  for  their  effects, 
i.e.  refer  them  to  some  great  natural  law,  we  shall  transfer  these 
remedies  from  the  group  headed  "empirical,"  and  add  them  to 
the  group  called  "rational."  Therapeutics  will  become  a  perfect 
science  when  empiricism  has  thus  without  exception  given 
place  to  rationalism. 

Plan  of  the  following  chapters. — In  approaching  the  study 
of  the  general  therapeutics  of  the  different  systems  of  the 
body,  we  will  adopt  the  following  plan  suggested  by  the  pre- 
ceding considerations:  (1)  We  shaU  give  a  brief  sketch  of 
the  'physiological  relations  of  the  system.  (2)  We  shall  con- 
sider fully  the  pharmacodynamics  of  the  same,  dealing 
chiefly  with  the  drugs  examined  in  the  previous  parts  of  the  work, 
but  referring  frequently  to  non-medicinal  measui-es,  such  as 
food,  air,  exercise,  and  baths.  (3)  A  rapid  sketch  will  be  given 
of  some  of  the  pathological  relations  of  the  system,  those  being 
selected  which  best  serve  to  illustrate  the  action  and  uses  of 
remedies,  i.e.  disorders  or  derangements  rather  than  diseases 
of  the  parts.  (4)  A  brief  reference  will  be  made  to  the  evidence 
of  natural  recovery  in  the  particular  system,  and  to  the  failure 
of  such  attempts,  i.e.  the  limits  of  treatment.  (5)  The  rational 
therapeutics  of  the  system,  founded  on  the  previous  four  divi- 
sions, will  complete  the  accoimt. 


CHAPTER  II. 

DIGESTION. — THE  MOUTH. 

I.    Physiological  Relations. 
The  process  of  digestion  begins  with  the  reception  of  food 
'^''^fWT?''/'"^^'-^'?'^?^  cooking.    During  its  brief  stay  in  the 
mouth,  the  food  is  triturated  and  mixed  with  mucus  and  saliva 
and  Its  starchy  constituents  are  partly  converted  into  suo-ar  ' 
o  P'^^^^^  the  subject  of  the  present  work 

and  I  t  wiU  be  sufl^iciont  to  remind  the  student  that  the  Thief 
proximate  principles  of  a  proper  diet  are  proteids,  amyloids  fat 
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salts,  and  water.  The  relative  proijortions  of  tliese  constituents 
vary  greatly  in  different  lands  of  food. 

2.  The  sensory  nerves  of  the  mouth  (the  glosso-phiiryngeal, 
and  the  lingual  and  other  branches  of  the  trigeminus)  receive 
and  transmit  to  the  cerebrum  and  medulla  the  impressions  of 
taste,  as  they  are  commonly  called,  whether  sweet  (the  pleasant 
taste  referable  to  amylolytic  action),  bitter,  salt,  sour,  hot,  burn- 
ing, warm,  pungent,  acrid,  or  nauseous ;  and  the  many  kinds  of 
aromatic  flavoui-s,  which  are  chiefly,  however,  odours.  In  the 
medulla  the  gustatory  impressions  fall  into  a  special  centre, 
whence  they  are  reflected  (1)  to  the  stomach,  the  functions  of 
which  they  modify,  as  we  shall  see  ;  and  (2)  to  the  salivary 
and  mucous  glands  of  the  mouth,  which  they  also  influence, 
chiefly  through  the  chorda  tympani.  Through  the  same  efferent 
nerve  come  other  impulses :  from  the  cerebrum,  as  the  result  of 
the  sight,  taste,  smell,  or  even  idea  of  food  ;  from  the  stomach, 
conveyed  by  the  vagus ;  and,  doubtless,  from  many  other  sensi- 
tive jparts,  especially  in  the  abdomen. 

3.  The  Jlo  w  of  saliva  and  mucus  is  the  result  of  the  nervous 
impulses  which  have  just  been  traced,  and  which  stimulate 
the  protoplasm  of  the  epithelial  cells  and  actively  dilate 
the  vessels.  The  saliva  is  secreted  at  the  commencement  of 
digestion,  is  intimately  mixed  with  the  food,  and  imparts  to 
the  bolus  a  faintly  alkaline  reaction  which  has  an  important 
effect  on  secretion  in  the  stomach. 

4.  It  is  well  to  distinguish  from  the  ordinary  secretions  of  the 
mouth,  the  excretions  which  are  also  tin-own  out  by  the  glands. 
Although  these  are  but  little  appreciated  in  health,  they  are 
familiar  as  the  soiu-ce  of  certain  unpleasant  tastes  in  the  mouth 
and  odoui'S  of  the  breath,  after  particular  kinds  of  food  and 
drink,  and  many  drugs,  such  as  Mercury  and  Iodine. 

5.  The  muscular  acts  of  mastication  and  swallowing  are 
guided  by  the  afferent  impressions  and  by  tlie  ^^^ll, 

II.  Pharmacodynamics. 

We  come  now  to  inquire,  according  to  the  j»lan  which  wc 
have  sketched,  whether  we  possess  any  means  of  influencing 
the  normal  fiinctions  of  the  mouth,  and  if  so,  how  far  such 
powers  can  be  usefully  fjmployed. 

1 .  Food. — ^We  have  absolute  control  over  our  food.  "We  can 
withhold  it  altogether;  we  can  alter  its  quantity  and  its 
quality  as  we  please.  Especially  as  regards  the  mouth,  we  may 
modify  the  proportion  of  amyloids  in  the  diet,  affect  their  con- 
dition by  cookrry,  or  convert  them  wholly  or  partiaUj'  into 
sugar  before  administratiori.  Malt  extracts  consist  ci>:efly 
of  dextrin  and  maltose,  made  fi'om  malted  grain  and  flour, 
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The  control  which  WG  thus  possess  over  food  is  the  foundation 
of  the  vast  subject  of  dietetics. 

2.  The  sensory  apparatus  in  the  mouth  can  be  variously 
influenced.  The  variety  of  natural  tastes  and  flavours 
of  which  we  may  avail  ourselves  is  endless ;  artificial  products 
ai^e  hardly  less  numerous.  The  art  of  cookery  is  much 
concerned  with  the  proper  use  of  these;  so  is  the  growth  of 
wines;  and  the  many  natural  and  artificial  condiments  act 
chiefly  upon  the  palate,  such  as  mustard,  pickles,  and  sauces. 
Beyond  the  culinary  art,  an  immense  number  of  medicinal 
agents  are  contained  in  the  materia  medica  which  may  be  useA 
in  therapeutics  proper,  to  act  upon  the  tongue  and  palate,  and 
thus  upon  the  nervous  centres  and  viscera.  These  may  btti 
arranged  as  follows :  (1)  The  great  group  of  warm  aromatic 
oils,  including  Cloves,  Allspice,  Peppermint,  Eosemary,  Lavender, 
Nutmeg,  and  many  others,  each  ^dth  its  own  peculiar  flavour ; 
(2)  bitters,  such  as  Calumba,  Quassia,  Quinine,  etc. ;  (3)  aro- 
matic bitters,  of  which  Gentian,  Orange,  and  Cascarilla  are 
examples ;  (4)  the  spirituous  group,  including  Spirits,  Wines, 
Chloroform,  and  Ether ;  (5)  pungent  substances  proper,  such  as 
Mustard,  Horseradish,  and  Pyrethrum ;  (6)  sweet  substances, 
including  Sugar,  Liquorice,  Glycerine,  etc. ;  and  (7)  acid 
or  sour  substances,  such  as  the  Mineral  Acids,  Acid  Fruits, 
and  Acid  Tartrate  of  Potassium,  to  which  we  shall  presently 
return. 

The  value  of  aromatics,  bitters,  and  the  other  stimulants 
of  the  nerves  of  the  mouth,  lies  in  the  fact  that  whilst  they 
increase  relish  or  the  enjoyment  of  eating,  and  thus  the 
appetite  and  the  amount  of  food  consumed,  they  provide 
for  the  digestion  of  this  increased  quantity  of  nourishment 
by  stimulating  the  secretion  of  the  digestive  fluids  in  the 
mouth,  and,  as  we  shall  see  in  the  next  chapter,  in  the  stomach 
also. 

The  effect  of  these  substances  on  the  palate  also  affords  us 
means  of  covering  the  tastes  of  nauseous  medicines,  of  which  we 
constantly  avail  ourselves.  On  the  other  hand,  we  may 
employ  the  impleasant  taste  or  flavour  of  certain  drugs,  such  as 
Valerian  and  Assafoetida,  to  produce  through  the  afferent 
nerves  a  powerful  influence  on  the  sensorium  which  we  may 
sometimes  have  occasion  to  employ. 

3.  Salivary  and  mucous  <7^fmc?s.— Substances  and  measures 
which  increase  the  flow  of  saliva  are  called  sialagogues  [(tioXov, 
saliva,  and  ^yeti/,  to  cause  to  flow),  and  include  the  greater 
number  of  the  stimulants  of  the  sensory  apparatus  just 
classified.  Of  these  the  most  important  sialagogues  are  un- 
questionably diluted  acids,  including  the  DHuted  Mineral  Acids 

2  c— 8  ' 
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Carbonic  Acid  in  effervescence,  Vegetable  Acids  and  their  salts, 
wines  (which  are  all  acid  to  a  degree),  and  acid  fruits  and  juices, 
of  which  Lemon  may  serve  as  a  type.  The  familiar  effect  of 
acid  drinks  in  relieving  thirst  cannot,  however,  be  entirely 
explained  by  their  influence  on  the  nerves  of  taste.  Here  the 
student  is  introduced  to  a  great  physiological  law,  which  we  shall 
frequently  have  occasion  to  notice,  that  acid  substances  stimulate 
alkaline  secretions,  and  alkaline  substances  stimulate  acid  secretions. 
The  action  is  probably  a  local  one,  the  acid  or  alkali,  as  the  case 
may  be,  being  quickly  absorbed,  and  reaching  the  protoplasm 
of  the  glands  direct. 

Other  drugs  act  as  specijic  sialagogues  upon  the  ter- 
minations of  the  portio  dui-a  in  the  salivary  glands,  or  on  the 
cells  themselves.  Such  are  Jaborandi  and  its  active  principle 
Pilocarpine,  Tobacco,  Physostigraa,  Mercury  and  Iodine,  and  the 
indirect  emetics  Antimony  and  Ipecacuanha. 

Oj)posed  to  these  measures  are  the  antisialagogues,  equally 
at  our  service,  although  but  rarely  employed.  ISuch  are  insipid 
or  nauseous  articles  of  food  or  medicine,  with  which  may  be 
classed  depressing  emotions  and  other  nervous  influences;  dilute 
alkaline  or  soapy  substances  acting  locally,  such  as  Potash,  Soda, 
and  Lime ;  and  certain  articles  of  the  first  imj)ortance  in  the 
materia  mcdica  which  act  upon  the  secreting  nerves,  and  may, 
therefore,  be  called  specific  antisialagogues.  The  type  of  these 
is  Belladonna  (Atropine),  with  Hyoscj'-amus  and  Stramonium 
(Hyoscyamine).  Tobacco  in  excess  has  the  same  effect,  as  well 
as  Opium. 

If  the  natural  secretion  fail,  certain  substitutes  for  the  mucus 
may  be  employed,  Avhich  are  called  demulcents  {demulcere,  to 
soothe),  as  they  sheathe  the  mouth,  tongue,  and  fauces  with  a 
protective  coating.  Such  are  simple  diinks,  especially  warm 
water,  toast-water,  water  and  milk;  mucilaginous  prepara- 
tions, in  a  fluid  or  solid  form,  including  barley-water,  gruel, 
and  linseed  tea ;  various  preparations  of  gelatine  and  isinglass  ; 
lozenges  made  with  gums  ;  preparations  of  starch,  eggs,  honey, 
figs,  and  bread ;  palatable  oils  ;  syrups  ;  and  ice. 

4.  The  excretions  of  the  mouth  can  also  be  influenced  by 
means  of  substances  which  are  thrown  out  of  the  system  by  tliis 
channel,  such  as  Iodine,  Lead,  and  Mercury.    The  therapeutist 
can  hardly  be  said  to  avail  himself  of  this  means  of  acting  on  1 
the  mouth,  except  in  the  case  of  Chlorate  of  Potassium. 

5.  The  mastication  and  insalivation  of  the  food  can  also  be ,  i 
regulated,  on  the  one  hand  by  ensuring  time  and  care  in  the 
process  of  eating,  and  on  the  other  hand  by  ordering  such  a 
diet  as  is  entirely  fluid,  or  may  be  thoroughly  tritui-atcd  and 
exposed  to  the  juices  of  the  mouth, 


Disorders  of  the  Mouth. 


435 


III.  Pathological  Eelations. 

As  has  been  already  suggested,  the  pathological  relations  of 
the  mouth  and  the  first  part  of  the  digestive  process,  are  of 
less  interest  in  themselves,  for  our  present  pui-pose,  than  from 
their  bearing  upon  digestion  in  the  stomach,  and  the  farther 
progress  of  the  food. 

1.  We  discover  in  the  food  the  chief  cause  of  all  digestive 
disorders,  whether  it  be  unsuitable  in  quality,  excessive  in 
quantity,  or  taken  at  over  frequent  or  irregular  times. 

2.  Loss  of  the  sense  of  taste  is  familiar  in  fever,  the  result 
being  further  arrest  of  the  salivary  flow,  and  interference  with 
relish  and  appetite,  always  a  serious  matter  in  such  cases.  In  this 
connection  must  be  mentioned  the  unfortunate  tastes  of  most 
drugs,  the  difficulty  of  their  administration,  and  the  degree  to 
which  they  interfere  with  the  appetite. 

3.  Disorders  of  the  secretions  of  the  mouth  include  chiefly 
distui'bances  of  the  quantity  of  saliva  and  mucus.  The  saliva 
is  probably  deficient  in  some  cases  of  long  standing  indigestion ; 
and  it  is  markedly  wanting  in  acute  febrile  conditions,  causing 
di-yness  of  the  tongue  and  mouth,  thirst,  loss '  of  relish  as  we 
have  just  seen,  and  inability  to  swallow,  the  morsel  being 
rolled  hopelessly  about  the  mouth.  A  somewhat  similar  con- 
dition may  be  induced  by  depressing  emotions,  such  as  fear  or 
grief  ;  or  by  certain  medicinal  or  dietetic  substances,  including 
Belladonna,  Opium,  and  Alcohol.  Excessive  secretion  of  saliva 
and  mucus  ("  salivation")  was  very  frequent  in  the  days  when 
Mercury  was  regularly  administered  until  the  "gums  were 
touched  "  ;  and  is  still  occasionally  seen  fi^om  the  same  cause,  as 
the  result  chiefly  of  accident  or  idiosyncrasy  ;  or  as  the  effect  of 
Iodine  or  Iodide  of  Potassium,  under  similar  circumstances.  A 
rcjlex  salivary  flow  of  a  very  interesting  kind  occurs  at  the 
commencement  of  vomiting,  and  in  some  cases  of  gastro- 
intestinal  disorder,  constituting   one  f orm  of  "  pja^osis "  or 

water-brash."  In  other  cases  salivation  is  produced  by 
disease  of  the  nervous  centres. 

4.  Derangements  of  the  excretions  of  the  mouth  are  among 
the  causes  of  the  "bad  taste"  and  unpleasant  odour  of 
the  breath,  connected  with  digestive  derangements  ;  the  other 
principal  causes  of  the  same  being  decomposition  in  the  mouth, 
or  excretion  by  the  respiratory  passages.  Some  drugs  already 
mentioned  have  the  same  effect,  such  as  Mercmy,  Iodine, 
Bromine,  and  Lead;  and  the  prevention  of  this  unpleasant 
action  may  be  a  difficult  task. 

5.  Second  only  to  the  food  itself  as  a  frequent  cause  of 
indigestion  is  the  imperfect  manner  in  which  the  mechanical 
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processes  in  the  mouth,  are  performed,  the  solids  being  imper- 
fectly masticated  and  insufficiently  insalivated  from  hasty  or 
careless  eating,  or  from  disease  or  actual  loss  of  the  teeth. 

IV.  Natukal  Recovery. 

We  have  next  to  enquire,  whether  natural  recovery,  as 
defined  by  us  in  the  first  chapter,  ever  occurs  in  connection 
with  the  mouth  and  its  functions.  Observation  places  this 
beyond  doubt,  in  all  the  classes  of  disorder  to  which  we  have 
just  referred.  The  sense  of  taste  is  restored  after  fever  has 
gone.  The  secretions  which  have  been  deranged  by  the  same 
cause,  or  by  Atropine,  Mercury,  or  Jaborandi,  return  to  the 
normal  quantity  and  quality  when  the  disturbing  influence  is 
spent  or  has  been  removed.  The  excretions  again  become 
"  sweet "  when  the  substance  that  disordered  them  has  been 
completely  thrown  out.  The  teeth  present  side  by  side  with 
decay  a  process  of  repair,  which  frequently  counteracts  it. 

There  is,  however,  a  limit  to  recovery  in  the  mouth,  as 
elsewhere.  The  teeth  decay  and  fall  out ;  and  the  other  tissues 
may  become  involved  in  serious  or  hopeless  disease.  Even  then, 
as  we  shall  presently  see,  rational  treatment  is  not  impossible. 

V.  Therapeutics. 

The  rational  treatment  of  diseases  originating  in  the  mouth 
is  but  the  scientific  application  of  the  knowledge  arranged 
under  the  previous  four  heads,  respecting  its  physiology,  the 
forces  acting  on  the  mouth  which  are  at  our  command,  the 
causes  and  phenomena  of  its  derangements,  and  the  occm'rence 
"and  limits  of  natural  recovery. 

1.  The  food  must  always  receive  most  careful  supervision, 
not  only  in  cases  where  it  has  been  bad,  improperly  taken,  or 
imperfectly  masticated,  but  in  every  instance  of  disorder  of 
digestion  from  whatever  cause,  in  the  mouth  or  other  part  of 
the  alimentary  canal.  The  details  of  dietetic  treatment  must 
be  learned  from  other  works. 

2.  The  disorders  of  the  sensory  apparatus  of  the  mouth  very 
rarely  call  for  treatment,  but  we  have  constant  occasion  to  avail 
ourselves  of  our  influence  over  the  nerves  of  taste  for  the 
purpose  of  relieving  derangements  of  the  secretions.  Thus 
deficiency  of  saliva,  and  the  distressing  thirst  and  loss  of  relish 
which  attend  it  in  fever,  may  be  relieved  either  through  the 
nerves  of  taste,  or  more  directly  by  means  of  acids  in  the  f oraa 
of  drinks,  such  as  water  acidulated  with  the  Miiieral  Acids, 
Vinegar  and  water,  Carbonic  Acid  in  cffervescmg  di-inks,  Cream 
of  Tartar,  Lemon  Juice  in  various  combinations,  and  acid  fruits, 
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if  not  otherwise  unsafe,  including-  the  Tamarind  of  the  pharma- 
copoeia, grapes,  and  oranges.  Failing  or  instead  of  these,  ice,  sips 
of  water,  and  some  of  the  demulcents  already  enumerated  may  be 
given.  When  the  deficiency  of  saliva,  the  dr^^ncss  of  the  mouth, 
and  the  lack  of  relish  are  less  urgent  hut  more  persistent,  as  in 
chi'onic  dyspepsia,  we  adopt  more  pleasing  means  of  stimulation. 
We  have  recourse  to  aromatic,  hitter,  si3irituous,  and  pungent 
articles.  We  order  food  specially  flavoiu-ed  or  made  otherwise 
agreeable  to  the  palate  by  artistic  cookery.  When  the  appetite 
flags  after  severe  illness  or  in  exhaustion  from  other  causes,  wo 
recommend  the  patient  to  stimulate  his  palate  with  a  little 
wholesome  wine,  which  is  at  once  acid,  aromatic,  and 
spirituous.  We  rouse  the  nerves  of  taste  and  the  secreting 
glands  by  simple  or  aromatic  bitters  in  acid  or  alcoholic  com- 
binations before  or  during  meals,  or  pungent  and  acid  con- 
diments, such  as  mustard,  pepper,  and  pickles. 

3.  When  it  is  desired  to  rouse  the  gustatory  and  secreting 
functions  of  the  mouth  independently  of  digestion,  e.g.  in  cases 
of  paralysis  of  the  mouth,  and  in  the  chronic  thii^st  of  Bright' s 
disease  and  diabetes,  such  substances  as  Pyrethrum,  Tobacco,  and 
small  doses  of  Pilocarpine  are  indicated.  The  dryness  of  the 
mouth  and  throat  caused  by  Atropine  or  Hyoscj'-amine  may 
require  the  suspension  of  the  drug,  or  Jaborandi  may  be  pre- 
scribed with  it  unless  contra-indicated.  On  the  other  hand 
salivation  produced  by  drugs  must  be  arrested  by  removal  of 
the  cause,  such  as  Mercury,  or  by  the  exhibition  of  Belladonna. 

4.  ^  The  treatment  of  impleasant  excretions  from  the  mouth 
is  rationally  carried  out  by  removing  their  cause,  especially  dis- 
order of  the  stomach  and  bowels ;  deodorising  the  breath ;  or 
imparting  to  it  an  artificial  odour. 

5.  Defects  in  the  mechanical  apparatus  of  the  mouth,  espe- 
cially the  teeth,  have,  as  a  rule,  advanced  beyond  the  limits  of 
functional  treatment.  Even  then  treatment  is  not  only  possible, 
but  dental  surgery  is  one  of  the  most  rational  and  successful 
branches  of  local  therapeutics.  Short  of  this,  much  can  be  done 
by  ordering  food  in  a  soft  or  fluid  form,  and  directing  that  time 
and  care  be  spent  by  the  patient  over  the  process  of  masticating, 
tastmg,  and  insalivating  every  morsel. 

^  Lastly,  a  discussion  of  the  action  of  di^ugs  upon  the  mouth 
introduces  us  naturaUy  to  the  therapeutics  of  the  next  stage  of 
the  digestive  process— in  the  stomach.  The  substances  which 
Btimulate  the  nerves  of  taste  are  constantly  employed,  as  we 
Bhall  see,  to  produce  reflex  activity  of  the  gastric  functions- 
and  the  thorough  insalivation  with  the  alkaline  juices  of  the 
mouth,  for  which  they  also  pro^dde,  may  be  used  as  a  powerful 
means  of  increasmg  the  acid  secretion. 
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CHAPTER  III. 

DIGESTION. — THE  STOMACH. 

I.    Physiological  Eelations. 

Gastric  digestion  is  mainly  effected  by  the  gastnc  juice,  an 
acid  secretion  wIucIl  owes  its  solvent  and  chemical  power  to 
pepsin  and  hydrochloric  acid.  The  gastric  secretion  is  stimulated 
by  the  mechanical  presence  of  food;  \tj  products  of  digestion, 
part  of  which  is  rapidly  absorbed ;  by  impressions  on  the 
nervaus  centres,  such  as  tastes,  which  were  refeiTcd  to  in  the 
previous  chapter ;  and  by  the  presence  of  saliva  and  other 
dilute  alhaUne  fiuids  at  the  mouths  of  the  tubules.  Dming 
digestion  the  gastric  vessels  actively  dilate ;  the  muscles  move 
vigorously ;  by  the  end  of  four  hours  much  of  the  proteids  • 
have  become  peptones ;  the  sugar,  starch,  and  fats  are  broken 
down  or  emulsified,  but  remain  chemically  unaltered  ;  and  the 
whole  of  the  products,  constituting  the  chyme,  are  transferred 
to  the  duodenum. 

The  nervous  an-angement  by  which  the  stomach  is  stimu- 
lated, or  prepared  to  receive  and  digest  food,  is  chiefly  a  local 
one ;  the  contact  of  food,  digested  products,  and  dilute  alkalies 
acting  on  ganglia  in  the  gastric  wall  itself.  Besides  this,  the 
stomach  is  connected  with  a  centre  in  the  medulla,  and  with  the 
cerebrum,  by  means  of  afferent  and  efferent  nerves — the  vagus 
and  the  sjonpathetic.  The  impressions  which  thus  reach  the 
sensorium  and  the  gastric  centre  are  reflected  as  impulses  to  the 
stomach,  thi^ough  the  efferent  nerves ;  which  also  convey  from 
the  cerebrum  the  impulses  generated  by  sensations  of  taste, 
as  we  saw  in  the  last  chapter,  as  well  as  by  the  smell,  sight,  or 
idea  of  food.  Besides  these,  numerous  impressions  from  the 
intestines,  liver,  kidneys,  and  generative  organs,  indeed  from 
all  impressionable  parts  whatsoever,  influence  the  stomach  by 
being  reflected  to  it  through  its  centre  in  the  medulla.  The  in- 
fluence of  these  nervous  impulses  upon  the  stomach  is  very 
marked.  They  affect  the  secreting  glands,  the  vessels,  and  the 
muscles,  exciting,  arresting,  or  otherwise  modifying,  as  the  case 
may  be,  the  secretion  of  gastric  juice ;  and  under  certain  circum- 
stances they  give  rise  to  vomiting. 

II.  Pharmacodynamics. 

We  have  now  to  inquire  how  many  of  the  conditions  which 
influence  gastric  digestion  are  under  our  control :  how  far  we 
can  act  physiologically  on  the  stomach. 
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1.  We  have  complete  power  over  all  that  enters  the  stomach 
in  the  form  of  food  and  drink,  and  much  influence,  as  we 
have  seen,  over  salivary  digestion.  Even  if  the  food  have  left 
the  mouth  and  reached  the  stomach,  we  can  evacuate  its  contents 
by  means  of  the  pump,  or  by  the  use  of  emetics,  which  will  be 
considered  in  chapter  iv. 

2.  As  regards  the  gastric  juice,  we  can  increase  its  flow  in 
many  ways.  We  can  irritate  the  tubules  mechanically  by  the 
character  of  the  food,  making  it  more  or  less  solid  as  may  be 
required.  We  may  provide,  as  the  first  part  of  the  meal,  sub- 
stances, such  as  soup,  which  will  be  rapidly  peptonised  and 
absorbed,  and  stimulate  the  follicles  to  abundant  secretion. 
We  can  subject  the  secretion  to  nervous  influences  which  are  at 
our  command,  such  as  the  agreeable  sensations  of  taste,  which 
are  aroused  by  artistic  cookery,  wholesome  condiments,  and 
grateful  wines,  as  well  as  by  pleasing  associations  during  meals. 
The  activity  of  the  glands  may  be  increased  through  the 
medium  of  the  local  circulation  by  various  means  to  be  pre- 
sently described.  Further,  we  can  provide  for  moderate 
alkalinity  of  the  contents  of  the  stomach,  by  increasing  the 
salivary  flow.  The  same  end  may  be  secm-ed  more  certainly 
by  the  administration  of  dilute  alkaline  solutions  before  meals, 
such  as  Bicarbonate  of  Soda,  Sal- volatile,  or  Liquor  Potassse, 
which  are  amongst  the  most  useful  and  generally  employed  of 
remedies,  and  constitute  the  alkaline  stomachics.  We  can  go 
even  farther  than  this,  and  modify  the  amount  either  of  the 
pepsin,  or  of  the  hydrochloric  acid,  or  of  both,  by  giving  them 
along  with  the  food,  and  thus  constituting  them  digestive 
adjuvants. 

3.  The  activity  of  the  nerves  of  the  stomach  is  readily  in- 
fluenced in  either  dii-ection.  We  may  increase  their  sensibility 
by  administering  the  same  series  of  hot  substances  wliicli  we 
studied  in  the  mouth,  such  as  Alcohol,  Aromatic  Oils,  Pepper, 
and  Mustard ;  the  effect  being  not  confined  to  a  sense  of  warmth 
in  the  epigastrium,  but  extending  to  stimulation  of  the  local, 
and  even  the  general  circulation,  and  the  associated  nervous 
structures,  as  we  shall  presently  see.  These  substances,  as  well 
as  the  aromatic  bitters,  such  as  Gentian  or  Orange,  and  the  simple 
bitters,  such  as  Calumba,  have  the  effect  of  stimulating  the 
nerves,  dilating  the  vessels,  and  possibly  increasing  the  activity 
of  the  glands  and  muscles  of  the  stomach,  whilst  they  create 
the  sensation  of  hunger,  probably  by  setting  up  these  changes 
in  the  gastric  wall.  They  form,  therefore,  other  groups  of 
stomachics,  the  aromatic,  spirituous,  bitter  and  pungent 
stomachics.  On  the  contrary,  we  may  appease  the  sense  of 
hunger  by  such  artificial  means  as  tobacco  smoking. 
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Equally  powerful  is  the  influence  of  many  substances  and 
measiu-es,  as  gastric  sedatives,  in  reducing  the  sensibility  of  the 
afferent  nerves,  and  thus  interfering  with  gastric  sensations, 
and  the  gastric  functions  which  depend  upon  the  reflection  of 
impressions.  Opium  is  thus  all-powerful  in  preventing  or  re- 
lieving pain  in  the  stomach,  and  in  arresting  the  gastric  secre- 
tions and  movements.  Diluted  Hydrocyanic  Acid  and  Bella- 
donna and  its  allies,  also  act  in  this  way ;  as  well  as  Carbonic 
Acid  in  the  form  of  effervescence ;  water,  either  as  hot  as  it 
can  be  drunk  or  in  the  form  of  ice ;  Bismuth,  whether  me- 
chanically or  physiologically  is  uncertain;  and  Oxalate  of 
Cerium  in  a  manner  which  is  still  quite  obscure.  A  number  of 
drugs  remove  causes  of  irritation,  and  are  thus  gastric  seda- 
tives, such  as  Oxide  of  Silver,  Creasote,  and  Carbolic  Acid, 
which  arrest  disorder  of  the  mucous  membrane.  Various  appli- 
cations to  the  epigastrium,  including  poultices,  fomentations, 
and  blisters,  afford  a  convenient  means  of  soothing  the  gastric 
nerves  reflexly  through  the  nervous  centres. 

4.  The  circulation  in  the  stomach  is  also  so  far  under  our 
control,  as  we  have  already  seen.  The  many  substances  which 
stimulate  the  nerves  also  redden  the  sui-face  of  the  mucous 
membrane,  by  dilating  the  vessels  and  increasing  the  local  blood 
flow  within  physiological  limits,  such  as  Alcohol,  Ether, 
Aromatic  and  Pungent  articles  (Pepper,  Mustard,  Capsicum, 
etc.),  and  Bitters.  Besides  these,  there  are  numerous  substances 
of  a  more  powerfully  irritant  nature  which  we  note  chiefly 
for  the  purpose  of  suggesting  caution  in  their  employment  for 
other  purposes.  Arsenic,  Iron,  Mercury,  and  indeed  the  salts  of 
most  of  the  metals:  Senega,  Digitalis,  and  Scilla;  Colchicum 
and  Veratrine,  are  examples  of  drugs  which  are  specially  apt  to 
derange  digestion.  On  the  other  hand,  the  local  circulation  can 
be  rendered  less  active  by  means  of  Acids ;  salts  of  Silver 
Zinc,  Lead,  in  small  doses ;  Ergot,  Opium,  Tannic  Acid,  and 
the  many  vegetable  astringents  containing  it,  such  as  Kino 
Catechu,  and  Cinnamon.  These  are  gastric  astringents,  and 
indirectly,  therefore,  another  class  of  gastric  sedatives. 

6.  The  movements  of  the  stomach  can  be  readily  modified 
The  energy  of  the  churning  movements  increases  with  the 
acidity  of  the  chyme,  and  we  can  take  advantage  of  this  know- 
ledge by  admimstering  acids  after  meals,  such  as  Diluted  Nitric 
Hydrochloric,  or  Nitrohydrochloric  Acids,  which  are  thus 
another  class  of  gastric  stimulants,  sometimes  called  gastric  or 
stomachic  tonics.  Specific  nervo-muscular  stimulants,  such  as 
fetrychnmo,  probably  act  in  the  same  way,  as  well  as  the 
stimulants  of  the  nerves  and  vessels,  especially  Ethor  and 
Volatile  Oils,    Ihat  peculiar  excitation  of  the  movements  of 
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the  stomach,  which,  is  called  cmesis  or  vomiting,  will  be  specially 
described  in  the  next  chapter. 

Tcr  contra^  the  gastric  movements  may  be  directly  dimi- 
nished by  Diluted  Hydrocyanic  Acid,  Opium  and  Morphine, 
Carbonic  Acid  and  all  effervescing  di-inlcs ;  by  the  Alkalies, 
which  reduce  acidity ;  as  well  as  indirectly  by  remedies  which 
soothe  the  nerves  and  the  vessels,  as  we  have  seen. 

6.  We  have  already  referred  to  our  influence  on  the  con- 
tents of  the  stomach — to  the  food,  and  to  the  acidity  of  the 
chyme.  The  reaction  may  be  neutralised  or  completely  changed 
by  Alkalies  or  Alkaline  earths,  which  are  thus  antacids.  Beyond 
these,  Charcoal  absorbs  the  gaseous  products  of  digestion; 
whilst  Svdphurous  Acid,  Sulphites  and  Hyposulphites,  Carbolic 
Acid,  Creasote,  the  Aromatic  Oils,  and  possibly  all  Bitters  and 
Vegetable  Astringents  in  some  degree  correct  decomposition — 
gastric  disinfectants.  In  this  connection  mention  must  be  made 
of  many  antidotes,  which  act  upon  poisons  in  the  stomach. 

7.  Action  of  carminatives. — The  effects  of  Aromatic  and 
Pungent  Oils,  of  Alcohol  and  Ether,  in  rousing  the  nerves  of  the 
stomach,  in  increasing  the  activity  of  the  gastric  circulation,  in 
exciting  muscular  contraction,  and  in  modifying  the  contents, 
have  been  separately  described ;  and  we  may  add  that  they 
probably  at  the  same  time  relax  the  cardiac  orifice.  The  result 
is  eructation,  and  relief  of  gaseous  distention,  of  cramps  and 
pain,  the  whole  being  so  striking  and  complete  that  these 
substances  have  been  grouped  together  under  the  special  name 
of  carminatives  {carmino,  I  soothe).  Their  effect  is,  however, 
more  than  local.  The  nervous  impressions  produced  by  car- 
minatives spread  even  beyond  the  stomach  and  its  sympathetic 
ganglia  to  the  cord,  medulla,  and  brain,  and  reflexly  to  the 
heart  and  vessels,  and  cause  general  stimulation,  both  of  the 
bodily  and  the  mental  faculties.  Carminatives  are  thus  one 
form  of  diffusible  stimulants. 

III.  Pathological  Relations. 

Derangement  of  gastric  digestion,  or  dyspepsia,  is  probably 
the  most  common  disorder  of  the  hiunan  body,  and  may  be 
taken  to  illustrate,  in  a  general  way,  the  rational  treatment  of 
diseases  of  the  stomach. 

By  far  the  most  frequent  causes  of  derangement  of  the 
stomach  are  to  be  found  in  the  quantity  and  quality  of  the 
food;  in  its  imperfect  mastication  and  insalivation ;  in  defi- 
ciency or  in  excess  of  fluids,  which  dilute  the  gastric  juice  and 
check  secretion;  and  in  the  abuse  of  alcohol.  Certain  drugs 
in  common  use  are  also  apt  to  cause  indigestion,  such  as 
Opium,  Arsenic,  Iron,  Digitalis,  and  Scilla.    Organic  disease  of 
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the  stomach  itself  necessarily  leads  to  the  same  resuli.  Excess 
of  the  gastric  juice  is  rare.  As  a  rule,  the  juice  is  deficient  m 
relation  to  the  amount  of  food  taken,  whether  from  excess  of 
the  latter  or  from  absolute  diminution  in  the  secretion,  for 
instance,  in  debility  after  illness.  Again,  either  the  pepsin  or 
the  hydrochloric  acid  may  be  deficient,  or  impeded  in  its 
special  action.  Gastric  indigestion  is  occasionally  of  nervous 
origin:  depressing  mental  states  readily  arrest  the  action  of 
the  stomach  ;  and  morbid  impressions  originating  in  the  liver, 
intestines,  kidneys,  or  uterus,  often  have  the  same  effect. 

Disorder  of  the  muscular  functions  of  the  stomach  may  also 
cause  dyspepsia.  Feebleness  of  the  churning  movements 
leads  to  imperfect  exposure  of  the  food  to  the  action  of  the 
juice  ;  feebleness  of  the  expulsive  efforts  delays  the  removal  of 
the  chyme,  excess  of  which  arrests  digestion.  In  other  cases, 
excessive  peristalsis  hurries  the  food  into  the  duodenum  before 
the  process  of  gastric  digestion  has  well  commenced. 

If  from  any  of  these  or  from  other  causes,  the  contact  of  the 
food  and  the  gastric  juice  be  deficient,  the  process  of  digestion 
becomes  disturbed.  The  secretion,  unable  to  effect  complete 
conversion  of  the  proteids  into  peptones,  produces  some  partial 
chemical  change  in  them ;  the  other  constituents  of  the  food 
are  also  broken  up ;  and — what  with  the  unnatural  products, 
and,  in  the  case  of  a  heavy  meal,  the  excess  of  peptones  them- 
selves— the  process  of  digestion  is  completely  arrested.  A 
decomposition  occurs,  associated  with  the  formation  of  organic 
acids;  the  sugar,  starch,  and  fat  probably  become  partially 
changed ;  and  the  contents  of  the  stomach  are  converted — not 
into  the  normal  chyme,  but  into  a  sour,  fermenting  mass  with 
abundant  development  of  gas.  The  stomach  becomes  dis- 
tended, and  the  neighbouring  organs  impeded  in  their  action, 
especially  the  heart.  The  nerves,  vessels,  and  glands  of  the 
stomach  are  irritated  by  the  products,  so  that  the  mucous 
membrane  swells;  the  rosy  hue  passes  into  pallor;  and  the 
surface  is  coated  with  a  tenacious  mucus.  The  gastric  and 
associated  centres  are  powerfully  excited;  and  impulses  are 
sent  out  which  lead  to  hiccup,  eructation,  and  vomiting.  If 
these  do^  not  give  relief,  the  contents  pass  into  the  bowel, 
irritate  it  also  by  their  excessive  acidity,  and  give  rise  to 
duodenal  dyspepsia  and  diarrhoea.  Even  when  the  ui-gent 
symptoms  have  subsided,  the  morbid  anatomical  condition 
remains  for  a  time  associated  with  an  excessive  secretion  of 
mucus ;  the  digestive  power  is  arrested ;  pain  and  fulness  are 
felt ;  and  loss  of  appetite  (anorexia)  and  nausea  are  complained 
of.    All  these  symptoms  will  call  for  relief  by  treatment. 

In  chronic  dyspepsia  the  attacks  are  much  less  severe,  but 
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practically  continuous.  This  may  depend  on  organic  disease 
of  the  stomach,  such  as  cancer ;  on  nervous  disorder ;  on  disease 
of  other  organs,  e.g.  the  kidney,  or  of  the  system  generally, 
such  as  gout  or  tuherculosis.  The  muscular  power  of  the 
stomach  also  hecomes  weak  in  chronic  dyspepsia,  the  peristaltic 
movements  less  vigorous,  the  organ  possibly  dilated,  and  the 
action  of  the  orifices  disordered. 

rV.  Natural  Eecovery. 

Acute  dyspepsia  generally  passes  off  within  so  many 
hours  or  days  ii  left  entirely  without  treatment,  vomiting 
being  obviously  a  natural  provision  for  its  relief,  and  the  sub- 
sequent nausea  or  anorexia  a  means  of  preventing  the  intro- 
duction of  fresh  food  and  affording  the  stomach  temporary  rest. 
These  are  valuable  suggestions  for  treatment.  The  duration 
and  degree  of  suffering  in  acute  indigestion  may,  however,  be 
considerable  ;  and  the  violence  of  the  symptoms,  such  as  vomit- 
ing, may  lead  to  injury  or  permanent  disease.  Therapeutical 
interference  is  therefore  essential.  Organic  diseases  of  the 
stomach  are  frequently  beyond  treatment  in  themselves,  but 
most  of  the  distressing  symptoms  by  which  they  are  attended, 
are  perfectly  capable  of  relief. 

V.  Therapeutics. 

The  conclusion  to  be  di^awn  from  the  consldei-ations  in  the 
preceding  sections  is  manifestly  to  the  effect  that  certain 
disorders  and  diseases  of  the  stomach  are  capable  of  rational 
treatment. 

1.  Frophylaetie  Treatment. — Prevention  is  essentially  the 
proper  means  of  treating  dyspepsia.  The  common  causes  of  dis- 
order, and  the  opportunity  of  removing  them,  are  constantly  at 
hand.  Prevention  here  lies  almost  entirely  in  the  direction  of 
diet,  and  includes  care  with  respect  to  the  quantity  and  quality  of 
the  food,  the  frequency  and  general  arrangement  of  the  meals, 
the  circumstances,  social  and  otherwise,  under  which  the  food  is 
taken,  the  thorough  performance  of  digestion  in  the  mouth,  the 
amount  of  fluids  with  meals,  including  alcohol,  and  other 
matters  which  do  not  call  for  discussion  here.  Dieting  is  the 
most  important  part  of  the  treatment  of  indigestion  :  without 
attention  to  it,  medicinal  treatment  is  of  no  avail. 

Next  to  the  food,  the  most  ready,  but  not  the  most  advisable, 
means  of  preventing  dyspepsia  is  fui-nished  by  the  gastric  juice 
itself,  or  its  important  constituents,  artificially  administered. 
Hydrochloric  Acid  and  Pepsin  may  be  given  alone  or  com- 
bined, either  during  or  immediately  after  meals ;  or  the  food 
may  be  previously  peptonised  by  the  addition  to  it  in  the  procesfi 
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of  cookiner,  of  a  dio-estive  extract,  made  from  the  mucous 
membrane  of  the  stomach,  or  from  the  pancreas,  of  the  call 
or  pig. 

The  therapeutist  should  endeavour,  however,  to  adopt  a 
much  less  artificial  method  of  treatment  than  this.  He  should 
try  to  call  into  play  some  of  the  influences  to  which  the  gastric 
flow  is  peculiarly  sensitive,  and  thus  to  increase  the  natui'al 
juice,  instead  of  borrowing  its  constituents  from  other  sources. 
First,  he  will  ensm-e  a  certain  mechanical  effect  of  the  food  on 
the  stomach,  by  seeing  that  "  slops "  are  not  indulged  in,  at 
the  same  time  remembering  that  a  small  quantity  of  a  warm 
nutritive  fluid  dish,  such  as  soup,  which  will  be  quickly 
absorbed  and  stimulate  the  follicles,  is  the  best  commencement  of 
a  considerable  meal.  Drugs  will  also  be  prescribed.  The  most 
powerful  medicinal  stimulants  of  gastric  activity  must  reach 
the  stomach  distinctly  before  meals.  Those  which  increase  the 
activity  of  the  nerves  and  vessels,  and  indii-ectly  the  activity  of 
the  glands  and  muscles,  namely  alcoholic,  aromatic,  bitter, 
and  pungent  stomachics,  are  best  given  in  combination, 
e.g.  the  tinctures  of  Gentian,  Orange,  Cascarilla,  Chiretta, 
etc.,  variously  combiued  with  spirits  such  as  Spiritus  Ammoniae 
Aromaticus,  Spiritus  Myristicae,  Spiritus  Armoraciae,  or  Spiritus 
Chloroformi.  A  still  more  powerful  gastric  stimulant  is  to  be 
combined  with  these,  viz.  an  alkaline  stomachic,  in  the  form  of 
a  preparation  of  Potassium,  Sodium,  or  Ammonium,  the  Bi- 
carbonate of  Sodium  being,  for  many  reasons,  the  salt  most 
frequently  selected.  Let  it  be  carefully  noted  that  the  alkali 
must  be  given  with  the  aromatic  bitters,  sliortly  before  meals. 
This  constitutes  the  routine  medicinal  treatment  of  dyspepsia, 
and  we  may  repeat  that  the  same  result  is  obtained  by 
successful  insalivation  of  the  food,  of  which  the  method  is  but 
an  artificial  imitation.  The  mental  occupation  and  general 
surroundings  of  the  patient,  as  weU  as  the  times  and  amount 
of  physical  exercise  with  relation  to  meals,  will  also  require  to 
be  carefully  regulated. 

2.  Immediate  treatment. —  li  acute  dyspepsia  be  actually 
present,  it  is  too  late  to  attempt  to  stimulate  the  gastric  flow. 
We  must  make  our  choice  whether  we  shall  evacuate  the' 
stomach,  or  neutralise  the  acidity  and  absorb  the  gas  which  are 
causnig  the  distress.  The  use  of  emetics  will  be  described  in 
the  next  chapter.  If  the  alternative  measure  be  chosen  we 
give  a  dose  of  alkali  or  an  alkaline  earth  ;  not,  let  it  be  observed 
as  an  alkaline  stomachic,  but  purely  as  an  antacid  to  the  contenti 
01  the  stomach.  Bicarbonate  of  Sodium  is  again  the  means  com- 
monly chosen  for  the  purpose,  combined  probably  with  Carbonate 
ot  Ammonium  and  an  aromatic  oil,  such  as  Peppermint  or  Ging-^- 


444    Materia  Medic  a  and  Therapeutics. 


practically  continuous.  This  may  depend  on  organic  disease 
of  the  stomach,  such  as  cancer ;  on  nervous  disorder ;  on  disease 
of  other  organs,  e.g.  the  kidney,  or  of  the  system  generally, 
such  as  gout  or  tuberculosis.  The  muscular  power  of  the 
stomach  also  becomes  weak  in  chronic  dyspepsia,  the  peristaltic 
movements  less  vigorous,  the  organ  possibly  dilated,  and  the 
action  of  the  orifices  disordered. 

IV.  Natural  Recovery. 

Acute  dyspepsia  generally  passes  off  within  so  many 
hours  or  days  if  left  entii-ely  without  treatment,  vomiting 
being  obviously  a  natural  provision  for  its  relief,  and  the  sub- 
sequent nausea  or  anorexia  a  means  of  preventing  the  intro- 
duction of  fresh  food  and  affording  the  stomach  temporary  rest. 
These  are  valuable  suggestions  for  treatment.  The  duration 
and  degree  of  suffering  in  acute  indigestion  may,  however,  be 
considerable  ;  and  the  violence  of  the  symptoms,  such  as  vomit- 
ing, may  lead  to  injury  or  permanent  disease.  Therapeutical 
interference  is  therefore  essential.  Organic  diseases  of  the 
stomach  are  frequently  beyond  treatment  in  themselves,  but 
most  of  the  distressing  symptoms  by  which  they  are  attended, 
are  perfectly  capable  of  relief. 

V.  Thekapeittics. 

The  conclusion  to  be  di^awn  from  the  considerations  in  the 
preceding  sections  is  manifestly  to  the  effect  that  certain 
disorders  and  diseases  of  the  stomach  are  capable  of  rational 
treatment. 

1.  Frophylactie  Treatment. — Prevention  is  essentially  the 
proper  means  of  treating  dyspepsia.  The  common  causes  of  dis- 
order, and  the  opportunity  of  removing  them,  are  constantly  at 
hand.  Prevention  here  lies  almost  entirely  in  the  direction  of 
diet,  and  includes  care  with  respect  to  the  quantity  and  quality  of 
the  food,  the  fi-equency  and  general  arrangement  of  the  meals, 
the  circumstances,  social  and  otherwise,  under  which  the  food  is 
taken,  the  thorough  performance  of  digestion  in  the  mouth,  the 
amount  of  fluids  with  meals,  including  alcohol,  and  other 
matters  which  do  not  call  for  discussion  here.  Dieting  is  the 
most  important  part  of  the  treatment  of  indigestion  :  \\dthout 
attention  to  it,  medicinal  treatment  is  of  no  avail. 

Next  to  the  food,  the  most  ready,  but  not  the  most  advisable, 
means  of  preventing  dyspepsia  is  furnished  by  the  gastric  juice 
itself,  or  its  important  constituents,  artificially  administered. 
Hydrochloric  Acid  and  Pepsin  may  be  given  alone  or  com- 
bined, either  during  or  immediately  after  meals ;  or  the  food 
maybe  previously  peptonised  by  the  addition  to  it  in  the  procesn 
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of  cooking,  of  a  digestive  extract,  made  from  the  mucous 
membrane  of  the  stomach,  or  from  the  pancreas,  of  the  calt 

or  pig.  ,  i      1  i 

The  thempeutist  should  endeavour,  however,  to  adopt  a 
much  less  artificial  method  of  treatment  than  this.  He  should 
try  to  call  into  play  some  of  the  influences  to  which  the  gastric 
flow  is  peculiarly  sensitive,  and  thus  to  increase  the  natm^al 
juice,  instead  of  borrowing  its  constituents  from  other  sources. 
First,  he  will  ensm^e  a  certain  mechanical  effect  of  the  food  on 
the  stomach,  by  seeing  that  "  slops "  are  not  indulged  in,  at 
the  same  time  remembering  that  a  small  quantity  of  a  warm 
nutritive  fluid  dish,  such  as  soup,  which  will  be  quickly 
absorbed  and  stimulate  the  follicles,  is  the  best  commencement  of 
a  considerable  meal.  Drugs  will  also  be  prescribed.  The  most 
powerful  medicinal  stimulants  of  gastric  activity  must  reach 
the  stomach  distinctly  before  meals.  Those  which  increase  the 
activity  of  the  nerves  and  vessels,  and  indirectly  the  activity  of 
the  glands  and  muscles,  namely  alcoholic,  aromatic,  bitter 
and  pungent  stomachics,  are  best  given  in  combination, 
e.g.  the  tinctures  of  Gentian,  Orange,  CascarilLa,  Chiretta, 
etc.,  variously  combined  with  spirits  such  as  Spiritus  AmmoniaB 
Aroraaticus,  Spiritus  Myristicse,  Spiritus  Arnioracise,  or  Spiritus 
Chloroformi.  A  still  more  powerful  gastric  stimulant  is  to  be 
combined  with  these,  viz.  an  alkaline  stomachic,  in  the  form  of 
a  preparation  of  Potassium,  Sodium,  or  Ammonium,  the  Bi- 
carbonate of  Sodium  being,  for  many  reasons,  the  salt  most 
frequently  selected.  Let  it  be  carefully  noted  that  the  alkali 
must  be  given  with  the  aromatic  bitters,  shortly  before  meals. 
This  constitutes  the  routine  medicinal  treatment  of  dysj)epsia, 
and  we  may  repeat  that  the  same  result  is  obtained  by 
successful  insahvation  of  the  food,  of  which  the  method  is  but 
an  artificial  imitation.  The  mental  occupation  and  general 
surroundings  of  the  patient,  as  well  as  the  times  and  amount 
of  physical  exercise  with  relation  to  meals,  will  also  require  to 
be  carefully  regulated. 

2.  Lmnecliate  treatment.  —  If  acute  dyspepb'ia  be  actually 
present,  it  is  too  late  to  attempt  to  stimulate  the  gastric  flow. 
We  must  make  our  choice  whether  we  shall  evacuate  the 
stomach,  or  neutralise  the  acidity  and  absorb  the  gas  which  are 
causing  the  distress.  The  use  of  emetics  will  be  described  in 
the  next  chapter.  If  the  alternative  measure  be  chosen,  we 
give  a  dose  of  alkali  or  an  alkaline  earth  ;  not,  let  it  be  observed, 
as  an  alkaline  stomachic,  but  purely  as  an  antacid  to  the  contents 
of  the  stomach.  Bicarbonate  of  Sodium  is  again  the  means  com- 
monly chosen  for  the  purpose,  combined  probably  with  Carbonate 
of  Ammonium  and  an  aromatic  oil,  such  as  Peppermint  or  Ginger, 


44^   Materia  Medic  a  and  Therapeutics. 


or  more  elegantly  with  Spiritus  Ammonite  Aromaticus,  to  at  t  as 
a  carminative.  The  result  is  that  the  acidity  of  the  contents 
is  reduced — and  it  is  remarkable  how  small  may  be  the  quantity 
of  alkali  required  for  this  purpose — so  that  the  mass  passes  with 
coniparative  safety  into  the  duodenum.  Instead  of  Soda,  Mag- 
nesia or  its  Carbonate  is  occasionally  used  as  an  antacid,  which, 
being  also  a  purgative,  hastens  the  expulsion  of  the  offending 
contents.  Gas  may  be  partly  absorbed  by  charcoal,  given  in 
powder  or  in  the  form  of  lozenges  or  biscuits,  and  partly 
removed  by  eructation  induced  by  the  carminative,  which  will 
further  help  to  aiTcst  decomposition,  relieve  pain,  and  rouse  the 
heart  and  nervous  system  from  the  state  of  depression  caused 
by  the  attack. 

3.  Treatment  of  the  effects. — When  the  process  of  indiges- 
tion is  at  an  end,  and  prostration  requires  to  be  relieved,  the 
therapeutist  will  avail  himseK  of  some  of  the  many  gastric 
sedatives  at  his  disposal,  of  which  Diluted  Hydrocyanic  Acid, 
Bismuth,  and  Morphia  (whether  given  subcutaneously,  applied 
to  the  epigastrium  endermically,  or  combined  in  an  effervescing 
mixture)  will  be  found  the  most  useful.  Champagne  or  effer- 
vescing Soda-"Water  and  Brandy  will  serve  at  once  as  a  gastric 
sedative  and  a  general  stimulant,  or  Milk  with  Lime- Water  or 
Soda- Water  may  be  given  as  a  sedative  and  nutritive.  Ice  is  the 
best  means  of  relieving  thirst ;  in  other  cases  water  as  hot  as  can 
be  drunk  often  acts  as  a  valuable  sedative.  Linseed  poultices, 
hot  fomentations,  or  warm  compresses  may  be  ordered  to  the 
epigastrium,  and  in  severe  and  persistent  cases  Mustard  or 
Cantharides  bhsters.  The  chief  problem  will  be  to  support  the 
strength  without  increasing  the  pain  and  sickness,  and  in  very 
urgent  cases  the  patient  must  be  fed  by  the  rectmn. 

The  greatest  caution  must  be  exercised  in  resuming  gastric 
digestion.  The  best  treatment,  unless  the  patient  be  very  weak, 
is  to  rest  the  stomach  absolutely  for  many  hours.  Fortunately, 
anorexia  conduces  to  secure  this  end.  The  first  food  given 
should  be  in  the  smallest  possible  bulk,  and  of  the  blandest  and 
most  digestible  kind,  such  as  broths,  essences,  meat  juices,  and 
milk;  and  just  before  each  meal  a  small  dose  of  a  mixed 
stomachic,  such  as  Bicarbonate  of  Sodium,  wath  Diluted  Hydro- 
cyanic Acid  or  Bismuth,  and  a  mild  aromatic  bitter,  such  as 
Gentian,  should  be  prescribed,  which  will  restore  the  secretion 
of  gastric  juice  and  arrest  the  flow  of  alkaline  mucus  set  up 
by  the  dyspepsia. 

4.  Chronic  Dyspepsia  is  rationally  treated  on  the  same  princi- 
ples as  the  acute  form  of  the  disorder,  with  certain  modifications, 
which  a  careful  consideration  of  the  pathological  associations  of 
the  particular  case  and  general  experience  will  suggest.  The 
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patient's  diet  ^viU  require  constant  supervision.  Tlio  possible 
causes  of  indigestion,  beyond  food,  must  be  searched  for,  such  as 
disorder  of  the  liver  or  bowels,  of  the  heart  or  kidneys  gout  or 
tuberculosis,  and  the  treatment  must  be  arranged  accord- 

°The  flow  of  juice  may  still  require  stimulating  by  Alkalies, 
but  these  remedies  must  not  be  overdone,  as  they  tend  to 
depress  the  muscular  and  cardiac  energy.    The  digestive  adju- 
vants, Pepsin  or  Diluted  Hydrochloric  Acid  or  both,  may  now 
more  rationaUy  be  brought  to  the  relief  of  the  failing  secretion, 
being  given  during  or  at  the  end  of  meals.    In  still  more 
chronic  cases,  e.g.  in  aged  persons,  where  chronic  indigestion 
depends  on  wasting  of  the  glandular  structures,  peptonised  foods 
^ill  be  of  great  service.    In  most  cases  of  chronic  dyspepsia, 
the  nervo-muscular  structures  of  the  stomach  require  to  be 
strengthened,  and  distension  or  overfulness  of  the  organ 
avoided.    Flatulent  substances  must  be  excluded  from  the 
diet,  such  as  green  vegetables,  sweets,  sloppy  food,  and  largo 
draughts  of  strong,  hot  tea.  Powerful  bitters,  such  as  Strychnine 
and  Quinine,  the  former  being  peculiarly  valuable  as  a  specific 
nervo-muscular  stimulant,  and  Diluted  Nitric  and  Phosphoric 
acids — in  short,  stomachic  tonics — are  given  to  increase  the 
functional  and  nutritive  vigour  of  the  muscular  coat.    In  some 
of  these  cases  gastric  disinfectants,  such  as  Creasote  and  the 
Sulphites  or  Hyposulphites,  may  be  required  to  cleanse  the 
contents  and  sui'face  of  the  organ,  and  destroy  the  organisms  of 
putrefactive  and  fermentive  processes.  ^ 

Chronic  dyspeptics  always  suffer  from  starvation  to  a  degree, 
and  the  food  selected  for  them  must  be  nutritious  as  well  as 
digestible.  Alcohol  in  proper  form  and  amount  may  be 
ref][iured,  and  bland  preparations  of  Iron,  such  as  the  Ammonio- 
citrate,  ordered  at  intervals,  if  they  can  be  taken  without  increas- 
ing the  dyspepsia.  If  the  dyspepsia  depend  on  a  chronic  catarrh  of 
the  stomach  with  excessive  secretion  of  mucus,  gastric  astringents 
will  manifestly  "be  indicated,  such  as  Oxide  of  Silver  or  Zinc,  or 
Kino,  Cinnamon,  and  other  substances  containing  Tannin. 

The  treatment  of  organic  disease  of  the  stomach  cannot  be 
discussed  here,  but  it  is  hoped  that  the  student  will  understand 
from  what  he  has  learned,  the  principles  which  he  must  follow 
to  fulfil  the  most  urgent  indications  in  this  class  of  cases  also : 
to  relieve  pain  and  sickness,  and  to  insure  functional  rest  of  the 
stomach,  remembering  that  many  of  the  symptoms  are  referable 
to  dyspepsia. 

The  therapeutics  of  vomiting,  and  incidentally  of  certain 
other  associated  disorders  of  the  stomach,  will  be  discussed  in 
the  next  chapter. 
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Synopsis  of  Drugs  which  act  upon  the  Stomach, 
EXCLUDING  Emetics. 


Alkaline 
Stomachics. 

Acid  Stomachics. 

Stimulants, 
becoming 
Irritants  and 
Emetics. 

'  Antacids. 

Liquor  Potassse. 
Potassii  Bicarb. 
Sodii  Bicarb. 
Ammonii  Carb. 
Spiritus  Ammon. 

Aromatic  us. 
Magnesia. 
Magnesia  Levis. 
Magnesii   ^  Car- 

bonas 
Magnesii  Car- 

bonas  Levis 

Acidum  Sulphu- 
ricum  Dilutum 

Acidum  Hydro- 
chloricum  Di- 
lutum 

Acidum  Nitricum 
Dilutum 

Ac  i  d  u  m  N  i  t  r  0- 
Hydrochloricum 
Dilutum 

Acidum  Phospho- 
ricum  Dilutum 

Acidum  Aceticum 

Potassium 

Sodium 

Lithium 

Ammonium 

Calcium 

Magnesium 

iodum 

Tabacum  (in  ex- 
cess) 
SciUa 
Digitalis 
Veratriua 

Senega 

Copaiba 

Cambogia 

Guaiacum 

FeiTum 

Hydrargyrum 

Arsenicum 

Mechanical 
Sedatives. 

Bismuthi  Car- 

bonas 
Bismuthi  Subni- 

tras 

Bitter 
Stomachics. 

Sedatives  of 
Obscure  Action. 

Digestive 
Adjuvants 

Pungent 
Stomachics. 

As  in  tbe  Moutb 

Cerii  Oxalas 
Ipecacuanha 

Pepsina 

Acidum  Hydro- 
chloricum  Di- 
lutum 

Piper 

Cubeba 

Capsicum 

Sinapis 

Armoracia 

Gastric 
Disinfectants. 

auomatic 
Stomachics. 

Carbo 

Acid.  Tannicum 
Creasotum 
Acidum  Sulphu- 

rosum 
Sodii  Sulphis 
Sodii  Hypos-.il- 

Ijhis. 

Nervo-Muscular 
Depressants. 

As  in  tbe  Mouth 

Hot  Water 
Belladonna 
Hyoscyamus 
Stramonium 
Acidum  Hydro- 

cyanicum 
Opium 

Carbonic  Acid 
Ice 

Tabacum  (at  first) 

Aromatic  -  Bit- 
ter Stomachics. 

Nervo-Muscular 

SlIMULANTS,  OR 

StomachicTonics 

Carminatives. 

As  in  the  Mouth 

Mineral  Acids 

Nux  Vomica 

Strychnina 

Bitter  Stomachics 

Aromatic  Sto- 
machics 

Bitter  Aromatic 
Stomachics 

Spirituous  Sto- 
machics 

Pungent  Sto- 
machics 

Camphora 
Serpeutaria 

Ammoniacum 
Valeriana 

AU  Aromatics 
Aromatic  Bitters 
Spirituous  Sto- 
machics 
Pungent  Sto- 
machics 

Spirituous 
Stomachics. 

Gastric 
Astringents. 

Alcohol    (in  all 

forms) 
Ether 
Chloroform 

Acid.  Tannic. 
Argenti  Oxidum 
■  Plumbi  Acetas 
Zinci  Oxidum 

Emetics  :  Vomiting. 
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CHAPTER  IV. 

EMETICS  AND  VOMITING. 

I.    Physiological  Relations. 

Vomiting  is  a  compleK  act,  in  which  the  respiratory  muscles, 
the  abdominal  walls,  the  walls  of  the  stomach,  the  sphincter 
of  the  cardiac  orifice,  and  the  oesophagus  and  pharynx  par- 
ticipate. Occasionally  it  is  to  be  regarded  as  a  strictly 
physiological  process  for  removing  excess  of  food  from  the 
stomach,  as  in  the  regular  sickness  of  infants  after  a  full  meal 
of  milk.  It  is  determined  and  directed  by  an  elaborate  nervous 
mechanism,  consisting  of  a  special  centre,  the  vomiting  centre, 
in  the  medulla ;  of  afferent  nerves  from  the  fauces,  stomach, 
abdominal  viscera,  and  peritoneum,  the  chief  of  which  are  the 
glosso-pharyngeal,  vagus,  and  sympathetic,  and,  indeed,  from 
other  parts  of  the  body — the  sensory  nerves  generally  ;  and  of 
efferent  nerves  (the  vagus,  phrenic,  and  intercostals)  to  the 
muscles,  cardiac  orifice,  and  certain  associated  parts  to  be 
presently  mentioned.  Vomiting  may  be  induced  by  impressions 
originating  in  the  arose  supplied  by  any  of  the  afferent  nerves ; 
by  stimulation  of  the  centre  by  certain  substances  which  reach 
it  through  the  blood ;  or  by  the  downward  flow  to  it  of  certain 
mental  impressions,  such  as  nauseous  tastes,  foul  smells,  dis- 
gusting or  terrifying  sights,  and  depressing  ideas. 

With  the  evacuation  of  the  stomach  there  occur  certain 
associated  acts  which  are  of  great  importance  to  the  thera- 
peutist. A  flow  of  saliva  may  precede  vomiting,  as  is  w^ell 
seen  in  some  reflex  cases.  The  gall  bladder  may  be  forcibly 
emptied  of  bile,  which  regurgitates  into  the  stomach  and 
is  vomited.  Expiratory  movements,  such  as  sneezing  and 
coughing,  frequently  occur  at  the  beginning  of  siclmess,  in- 
dicating the  spread  of  the  stimulant  impressions  to  the  asso- 
ciated respiratory  centre  in  the  medulla;  and  it  must  be 
carefully  observed  that  an  expiratory  effect  is  also  produced  by 
compression  of  the  chest  during  the  evacuation  of  the  contents 
of  the  stomach,  as  well  as  at  the  end  of*  the  act,  when  the  air  is 
forcibly  expelled  through  the  larynx  to  prevent  the  entrance  of 
solid  particles.  Thus  vomiting  tends  to  empty  the  respiratory 
passages,  as  well  as  the  upper  part  of  the  alimentary  canal.  The 
stimulant  effect  of  emetics  on  the  salivary  flow  is  frequently 
accompanied  by  a  secretion  of  bronchinl  mucus  ;  and  this  being 
expelled  by  the  upward  current  of  air,  tends  further  to  clear 
the  passages. 
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"Whilst  tlio  respiratory  and  gastric  centres  are  thus  power- 
fully stimulated  in  vomiting,  the  cardiac  and  vascular  centres 
are  greatly  depressed,  the  action  of  the  heart  and  the  pulse 
being  reduced  in  force— at  least  between  the  acts  of  sickness, 
and  a  sense  of  faintness  and  giddiness  overspreading  the 
patient  from  fui-ther  cerebral  anasmia.  At  the  same  time,  the 
motor  centres  in  the  brain,  and  probably  in  the  cord,  are 
lowered,  leading  to  prostration  and  inability  to  support  the 
weight  of  the  body,  and  compelling  recumbency.  Lastly,  the 
centres  of  perspiration  are  stimulated,  causing  the  profuse 
sweating  familiar  in  many  cases  of  sickness.  Altogether,  the 
student  will  appreciate  how  extensive  is  the  physiological  dis- 
turbance produced  by  vomiting,  and  how  great  is  the  influence 
which  it  furnishes  us  over  several  of  the  most  important 
functions  of  the  body. 

II.  PHARMACODYNAMICb. 

Vomiting  may  be  excited  by  certain  substances  and  measures, 
which  are  called  emetics.  Emetics  are  said  to  be  either 
(1)  direct,  when  they  actujponthe  stomach  itself ;  or  (2)  indirect, 
when  they  act  upon  the  vomiting  centre  or  some  other  part  of 
the  nervous  mechanism.  Direct  emetics  are  the  larger  of  the 
two  classes.  They  include  ivarm  water,  Infusion  of  Chamomile, 
Salt  and  "Water,  Mustard,  Carbonate  of  Ammonium,  Sulphate 
of  Zinc,  Alum,  and  Sulphate  of  Copper.  They  are  necessarily 
given  by  the  mouth.  Ltclirect  emetics  are  a  small  group  of  drugs, 
including  only  Ipecacuanha,  Antimony,  and  Apomorphine. 
These  excite  vomiting  by  whatever  channel  they  may  be  ad- 
mitted into  the  blood — subcutaneously,  by  the  mouth,  or  by 
the  rectum.  For  the  same  reason  they  produce  greater 
general  depression,  that  is,  depress  the  other  vital  centres 
in  the  medulla  more  than  moderate  doses  of  the  direct 
emetics.  Physical  irritation  of  the  fauces  is  a  ready  emetic 
measure  of  the  indirect  class;  and  nauseous  drugs,  such  as 
castor  oil  and  rhubarb,  frequently  act  on  the  nerves  of  the 
same  part,  but  are  not  given  with  this  intention.  Ipecacuanha 
and  Antimony  act  on  the  stomach  as  well  as  on  the  centre,  and 
are  really,  therefore,  direct  and  indirect  emetics. 

The  means  at  our  dis^DOsal  for  averting  or  arresting  vomiting 
are  as  various  as  the  parts  of  the  extensive  mechanism  upon 
which  they  act.  They  may  be  called  anti-emetics.  Fii'st  of 
these  may  be  mentioned  the  measui-es  which  reduce  the  vri- 
tahility  of  the  vomiting  centre,  such  as  the  recimibent  postm-e, 
nourishing  food,  Amyl-Nitrite,  Nitro-Glycerine,  Alcohol, 
Opium,  Chloral,  the  Bromides,  and  Diluted  Hydi-ocyanic  Acid. 
A  second  class,  more  readily  available,  comprise  the  sedatives  of 
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the  afferent  nerves  from  the  stomach,  such  as  Sot  "Water,  Ice, 
Diluted  Hycbocyanic  Acid,  Carbonic  Acid,  Bismuth,  Dilute 
Alkalies,  Opium,  Ipecacuanha  and  Calomel  in  small  doses; 
measm-es  which  act  indirectly  upon  the  stomach  and  reduce 
the  irritahility  of  its  nerves,  such  as  poultices  or  blisters  to 
the  epigastrium;  and  sedatives  of  the  afferent  nerves  to  the 
vomiting  centre  from  other  organs,  for  instance,  demulcents  to  the 
thi'oat,  poultices  to  the  abdomen,  or  applications  to  the  os  uteri. 

m.  Pathological  Eelations. 

Vomiting  being  regarded  for  our  present  purpose  as  a 
physiological  act,  it  may  be  considered  to  be  disordered,  (1)  if 
excessive;  and  (2)  if  defective,  instifficient,  &r  absent  when  it 
would  be  salutary  or  desirable.  We  wiU  illustrate  each  of 
these  conditions. 

1.  Excessive  vomiting  occurs  as  the  result  of  disorder  or  dis- 
ease of  the  stomach ;  morbid  conditions  of  other  parts  of  the 
abdomen,  such  as  hernia,  cough,  severe  pain,  injury  or  disease 
of  the  brain,  or  disturbance  of  the  circulation  and  senses, 
including  sea- sickness.  The  cause  of  vomiting  may  be  in  the 
centre  itself,  especially  as  a  consequence  of  previous  violent 
vomiting,  or  of  urea  and  certain  extrinsic  poisons,  such  as  anti- 
mony. 

2.  Defective  vomiting  may  be  said  to  occur  when  only 
attempts  at  retching  ensue  on  the  presence  of  direct  or  indirect 
stimulation  of  the  centre.  In  the  vast  majority  of  cases,  how- 
ever, we  have  to  deal  with  conditions  in  which,  whilst  vomiting 
is  urgently  demanded,  no  attempt  at  vomiting  is  made  by 
nature,  the  substances  which  require  to  be  expelled  from  the 
stomach  being  of  a  non-initant  or  even  sedative  nature,  such  as 
narcotic  poisons.  This  introduces  us,  further,  to  the  use  of  eme- 
tics for  other  purposes  than  simple  evacuation  of  the  stomach. 
Vomiting  may  be  desired  for  the  sake  of  obtaining  one  or  more 
of  the  associated  effects  on  other  viscera.  In  certain  inflamma- 
tory diseases  of  the  larynx  and  bronchi,  such  as  croup  and 
bronchitis,  which  are  attended  by  the  production  of  thick  or 
solid  products,  or  whooping  cough,  which  is  characterised  by 
defective  or  disordered  expulsive  power,  an  emetic  will  be  indi- 
cated to  empty  the  respiratory  passages  and  restore  the  free 
entrance  of  air.  Similarly,  rigidity  of  the  cervix  uteri  in  the 
first  stage  of  labour  is  believed  by  some  obstetricians  to  call 
for  emetics  which  shall  relax  the  uterine  sphincter. 

IV.  Natural  Recoveiiy. 

Vomiting  usually  ceases  with  the  removal  of  its  cause,  but 
t  may  persist  indefinitely,  until  the  therapeutist  steps  in. 
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Whilst  it  is  in  itself  a  natural  provision  for  relief,  there  is  a 
limit  to  its  beneficial  effect.  Protracted  vomiting  appears  to 
increase  the  irritability  of  the  mucous  membrane  and  nerves  of 
the  stomach,  and  thus  to  tend  to  go  from  bad  to  worse ;  and 
the  same  is  the  case  with  the  vomiting  centre,  which  may- 
become  so  sensitive  as  a  consequence  of  sickness  that  the 
slightest  change  of  posture  brings  on  the  symptom  afi-esh. 
There  is  urgent  need  for  treatment  in  such  cases. 

V.  Therapeutics. 

The  therapeutical  relations  of  vomiting,  rationally  considered, 
are  obvious.  Excessive  vomiting  has  to  be  arrested ;  vomiting 
may  have  to  be  assisted  when  it  is  ineffectual,  or  excited  when 
entirely  absent ;  and  the  action  of  emetics  may  be  taken 
advantage  of  for  other  purposes  than  to  empty  the  stomach. 

1.  Excessive  Vomiting. — The  study  of  the  physiology  and 
pathology  of  vomiting  serves  to  impress  upon  the  student  the 
absolute  necessity  for  diagnosis,  or  investigation  of  the  cause 
of  disorder,  before  rational  therapeutics  can  be  carried  out, 
and  the  thoroughly  unscientific  and  unsatisfactory  character 
of  the  practice  which  applies  treatment  to  symptoms  without 
ascertaining  the  pathological  condition  on  which  they  depend. 
How  extremely  iiTational  it  would  be  to  attempt  to  relieve 
by  the  same  means  the  vomiting  caused  by  indigestible  food  at 
the  commencement  of  acute  indigestion,  and  the  vomiting  due  to 
the  swelling  which  persists  in  the  second  stage.  At  the  former 
period,  vomiting  is  relieved  by  temporarily  encouraging  it  by 
a  good  emetic ;  at  the  second  period,  the  very  opposite  set  of 
measures — gastric  sedatives — must  be  employed. 

The  first  step  to  be  taken  manifestly  is  to  attempt  to  remove 
the  originating  cause  of  the  reflex  act.  If  the  stomach  contain 
irritant  food,  it  must  be  quickly  neutralised,  as  we  saw  in  the 
last  chapter ;  if  a  poison,  some  antidote  must  immediately  bo 
administered ;  or  either  of  the  two  may  be  removed  fi'om  the 
stomach  by  facilitating  and  completing  vomiting,  or  by  means  of 
the  pump.  Once  emptied,  the  stomach  must  be  quieted  by  the 
gastric  sedatives  studied  in  the  last  chapter.  If  the  cause  be 
discovered  in  any  of  the  other  abdominal  organs,  the  same  plan 
of  removal,  if  possible,  must  be  pursued.  Vomiting  originating 
in  injury  or  disease  of  the  brain  will  call  for  the  special  treat- 
ment proper  in  such  cases,  and  the  free  use  of  nervous  sedatives,  _ 
such  as  the  Bromides  of  Potassium  and  Ammonium.  If  the*' 
vomiting  centre  is  being  irritated  by  some  intrinsic  poisoa 
such  as  urea,  or  an  extrinsic  poison  such  as  antimony,  the  ex- 
cretion of  the  morbid  substance  by  the  Icidncj^s,  sldn,  or  bowels, 
must  be  hastened,  or  its  effects  antagonised  by  stimulants* 
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If,  on  the  other  hand,  disturbance  of  the  circulation  in  the 
centre  bo  the  cause  of  the  vomiting,  we  must  restore  the 
normal  supply  of  blood  by  keeping  the  patient  in  the  recum- 
bent postui-e  and  insm-ing  bodily  rest,  and  stimulate  the  cii^cu- 
lation  by  Alcohol  and  food,  if  they  can  be  retained  in  the 
stomach.  Nitro-glycerine,  Nitrite  of  Amyl,  and  Chloral  appear 
to  have  been  given  with  some  success  under  these  circum- 
stances. 

When  the  cause  cannot  be  removed  we  must  reduce  the  irri- 
tability of  the  centre  by  Opium  or  similar  drugs. 

2.  Defective  Vomiting :  Use  of  Emetics. — The  adoption  of 
vomiting  as  a  therapeutic  measure,  and  the  selection  of  an 
emetic  from  the  list  just  given,  are  matters  of  the  greatest 
practical  importance.  The  student  must  not  think  that  in 
inducing  vomiting  we  are  effecting  a  simple  mechanical  act 
of  evacuation ;  he  must  appreciate  the  extent  and  degree  of 
physiological  distm-bance  which  we  are  setting  up.  If  the 
patient  be  very  weak,  the  therapeutist  may  be  alarmed  to  find 
that  his  emetics  or  unsuccessful  attempts  at  emesis  are  followed 
by  intense  circulatory  depression,  faintness,  and  even  threaten- 
ing dissolution.  The  condition  of  the  patient  must  be  carefully, 
if  quickly,  ascertained ;  and  if  vomiting  be  considered  a  justifi- 
able and  proper  method  of  treatment,  a  selection  must  be  made  of 
one  or  other  emetic,  according  to  the  patient's  strength  and  other 
circumstances.  Fortunately,  in  most  cases  of  acute  poisoning, 
where  vomiting  is  lu^gcntly  indicated,  the  patient  is  able  to  bear 
the  shock,  and  Sulphate  of  Zinc,  twenty  grains  in  two  ounces 
water,  Sulphate  of  Copper,  two  to  five  grains  in  an  ounce  of  water, 
or  a  table-spoonful  of  Mustard  in  a  cupful  of  hot  water,  should 
be  given  without  delay.  Where  blocking  of  the  respiratory 
passages  by  the  products  of  croup  or  bronchitis  calls  for  an 
emetic,  great  judgment  is  required  to  estimate  the  patient's 
strength  and  to  select  a  proper  emetic,  if  any.  Vinum 
Ipecacuanhse,  in  doses  of  1  fl.dr.  for  cliildren,  or  J  fl.oz.  for 
adults,  is  the  best,  because  it  is  also  an  expectorant.  Anti- 
mony is  decidedly  more  depressing,  in  doses  of  1  to  2  gr.  of 
Tartarated  Antimony,  or  J  fl.oz.  of  Vinum  Antimoniale  for  an 
adult.  Carbonate  of  Ammonium  is  a  suitable  emetic  in  these 
cases,  being  a  stimulant  to  the  heart  and  respiration.  In  acute 
dyspepsia  the  mildest  emetics  are  indicated,  including  tepid 
water.  Salt  and  water,  warm  nauseous  infusions  such  as  Chamo- 
mile; and  may  be  freely  given.  Apomorphia  is  at  once  the 
most  certain  and  generally  applicable,  whilst  the  least  employed 
of  emetics,  because  rarely  at  hand.  gr.  may  be  given  sub- 
cutaneously,  or  a  dose  of  I  gr.  by  the  mouth.  It  is  frequently 
necessary  to  follow  an  emetic  by  a  stimulant,  such  as  alcohol. 
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Synopsis  of  Remedies  which  Influence  Vomiting. 


EMETICS. 

ANTI-EMETICS. 

Direct. 

Indirect. 

Direct  and 
Indirect. 

Anthemis 

Sinapis 

Ammoni  i 
Carbonaa 

Alumen 

Chipri  Sul- 
phas 

Zinci  Sul- 
phas 

toOClll  (JlllO- 

ridum 
Tepid  Water 

A  p  o  ra  o  r- 
phina. 

Antimoniuni 
Tartaratum 
Ipecacuanha 

rOpium 
Ammonii  Bromidum 
3  gj    Potassii  Bromidum 
2  ^    Chloral  Hydius 
^  g  J  Alcohol 
bo  «  ]  Food 
.g  ®    Amyl  Nitris 
■g  4^  Nitro-Glycerinum 

Acidum  Hydrocyauicum 
I.  Dilutum 

^  m  rHot  Water 

to  >    Acidum  Hydrocyanicum 

o  q3  Dilutum 

^  g    Carbonic  Acid 

-fl  -<  Bismuthum 
to-g    Dilute  Alkalies 

g,  Opium 
^  0)    Ipecacuanha    (iu  small 
L  doses) 
Calomel  (in  small  doses) 

CHAPTER  V. 

digestion — THE  DUODENUM. 

We  are  now  in  a  position  to  follow  the  process  of  digestion  in 
the  duodenum.  The  other  functions  of  the  intestine  ■vs-ill  be 
considered  in  the  next  chapter. 

I.  Physiological  Relations. 

The  chyme  passes  out  of  the  stomach  with  an  acid  reaction, 
and  its  undigested  constituents  are  at  once  subjected  to  a  second 
process  of  digestion  in  the  duodenum  by  an  alkaline  fluid, 
which  is  a  mixture  of  the  pancreatic  juice,  the  bile,  and  the 
enteric  juice.  The  pancreatic  juice  converts  the  remaining 
starch  into  sugars,  and  the  remaining,  proteids  into  peptones, 
Icucin,  tyrosin,  and  fatty  acids  ;  whilst  in  association  Avith  the 
bile  it  partly  emulsifies  and  partly  saponifies  the  fats.  The 
sugars  are  converted  into  lactic  acid  and  butyric  acid,  possibly 
in  part  by  the  succus  entericus,  which  is  also  amylolytic.  These 
products  of  duodenal  digestion,  as  well  as  those  of  gastrio 
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digestion,  are  absorbed  into  the  portal  and  lymphatic  systems ; 
whilst  the  undigested  portions  of  the  food  and  various  excre- 
tions are  further  acted  on  by  the  bowel,  and  become  the  faeces. 

Just  as  the  acid  gastric  juice  was  stimulated  to  flow  by  the 
alkaline  reaction  of  the  insalivated  food,  so  the  three  great 
alkaline  secretions  entermg  the  intestine  are  stimulated  to  flow 
by  the  acid  chyme.  Moderate  acidity  of  the  contents,  as  they 
enter  the  duodenum,  is  manifestly  the  most  favourable  to  intes- 
tinal digestion,  excessive  acidity  tending  to  neutralise  the  alka- 
line fluids,  and  render  them  inert. 

The  nervous  mechanism  which  regulates  each  of  the  three 
secretions  is  comparatively  obscure ;  but  they  appear  to  be 
governed,  like  the  gastric  functions,  both  by  local  ganglia  and 
by  centres  in  the  medulla,  between  which  and  the  viscera  there 
pass  the  vagus  and  sympathetic,  as  afferent  and  efferent,  nerves. 
The  vessels  of  the  parts,  so  far  as  is  known,  are  dilated  during 
functional  activity.  The  muscular  movements  are  still,  as  in 
the  stomach,  pai-tly  progressive  and  partly  churning,  but  the 
former  decidedly  preponderate. 

II.  Pharmacodynamics. 

In  pursuing  the  contents  of  the  alimentary  canal  from  the 
stomach  into  the  duodenum,  the  pharmacologist  becomes 
conscious  of  a  decided  loss  of  control  over  them  when  they 
have  passed  the  pylorus.  The  chyme  is  now  practically  beyond 
recall  upwards  by  vomiting ;  and  the  chemical  or  physiological 
effects  which  could  be  produced  by  drugs  in  the  mouth  and 
stomach  can  only  be  imperfectly  copied  in  the  intestines.  Yet 
a  closer  examination  of  the  influences  on  duodenal  digestion 
which  are  in  our  power  is  reassuiing. 

The/oof^  can  be  modified  in  any  direction  we  may  think  fit, 
and  the  proportion  of  fatty  and  starchy  principles  specially  ar- 
ranged to  affect  intestinal  digestion ;  or  the  liver,  pancreas,  and 
duodenal  glands  may  be  allowed  to  enjoy  physiological  rest  by 
abstinence  from  food.  The  food  may  be  specially  cooked  in 
combination  with  an  extract  of  pancreas  and  an  alkali,  and  thus 
thoroughly  "peptonised"  or  pancreatised  before  it  is  taken. 
Starch  may  be  partly  converted  into  maltose  and  dextrin — 
Extract  of  Malt  or  maltine.  If  evacuation  of  the  duodenum  by  the 
mouth  be  practically  impossible,  we  may  expel  its  contents  down- 
wards by  the  use  of  piu-gatives,  which  will  be  presently  studied. 

A  more  complex  problem  meets  us  when  we  attempt  to 
affect  the  secretions  of  the  liver,  pancreas,  and  intestinal  glands. 
We  cannot  directly  increase  the  alkalinity  of  the  secretions,  as 
we  increase  the  acidity  of  the  gastric  juice  by  a  dose'  of 
diluted  hydrochloric  acid  after  meals ;  for  any  alkali  given 
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by  the  mouth  is  neutralised  in  the  stomach  hefore  it  reaches 
the  duodenum.  For  the  same  reason  we  cannot  administer 
pancreatic  juice  by  the  mouth  as  we  can  give  pepsin,  for  its 
ferment  is  destroyed  at  once  in  the  stomach.  Malt  extract 
contains  an  amount  of  active  diastase,  which,  however,  is  also 
destroyed  in  the  stomach,  unless  the  extract  be  given  at  the 
very  end  of  gastric  digestion,  when  the  acid  is  exhausted. 
We  possess,  however,  equally  physiological  and  less  artificial 
means  for  stimulating  the  duodenal  secretions.  First,  by  in- 
fluencing gastric  digestion  we  can  transmit  the  chyme  into 
the  duodenum  with  greater  acidity,  an  indirect  duodenal  stimu- 
lant measure.  Secondly,  acids,  such  as  Diluted  Nitric,  Nitro- 
hydrochloric,  or  Phosphoric  Acid,  given  after  meals,  -wall  be 
conveyed  in  the  chyme  to  the  mouths  of  the  ducts,  and  act  as 
direct  duodenal  stimulants ;  and  it  is  possible  that  these  may 
have  a  further  influence  in  the  same  direction  by  being  absorbed 
fi'om  the  stomach  and  reaching  the  liver  and  pancreas  through 
the  blood.  Ether  is  believed  by  some  to  stimulate  the  pancreas, 
and  probably  assists  in  emulsifying  oils.  On  the  other  hand, 
an  alkali  given  before  meals  will  stimulate  duodenal  digestion 
by  improving  gastric  digestion ;  whilst  an  alkali  given  after 
meals  would  interfere  with  duodenal  digestion  by  diminishing 
the  natural  and  necessary  acidity  of  the  chyme. 

"We  possess  a  considerable  numbei'  of  substances  which 
increase  the  flow  of  bile,  and  are  designated  cholagogues. 
Cholagogues  are  either  direct,  when  they  act  upon  the  liver 
itself ;  or'  indirect,  when  they  stimulate  the  liver  by  sweeping 
the  intestinal  bile  out  of  the  body.  These  facts  may  be  accepted 
temporarily  in  connection  with  the  digestive  function  of  the 
bile ;  they  will  be  fully  discussed  along  with  the  purgative 
function  of  the  bile  in  the  sixth  chapter.  Mercurials  not  only 
clear  the  duodenum  of  chyme  and  bile,  and  furnish  it  with  a 
8ui)ply  freshly  secreted,  but  also  stimulate  the  duodenal  glands, 
and  thus  have  a  remarkably  stimulant  influence  on  digestion. 

III.  Pathological  Relations. 

Duodenal  dyspepsia  is  not  uncommon,  and  may  be  either 
secondary  or  primary.  The  secondary  form  is  the  necessary  con- 
sequence of  gastric  indigestion.  The  acid  decomposing  mass 
which  passes  the  pylorus  in  acute  gastric  dyspepsia  completely 
neutralises  the  alkaline  secretions  of  the  duodenum ;  the  re- 
maining proteids,  fats,  starches,  and  sugars,  imdergo  further 
decomposition,  instead  of  the  proper  chemical  transformation; 
absorption  is  arrested;  the  peristaltic  movements  are  unna- 
turally increased;  and  the  contents  are  hurried  through  the 
bowel,  and  violently  expelled— the  whole  constituting  the 
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diarrham  of  aciito  indigestion,  familiar  to  all.  At  the  same 
time,  pain  is  felt  in  the  ahdomen  as  the  result  of  the  powerful 
impressions  on  the  afferent  nerves,  attended  by  a  sense  of 
misery  and  depression.  Primary  acute  duodenal  dyspepsia 
closely  resembles  the  disorder  just  described,  except  that  it  is 
not  preceded  by  gastric  symptoms,  and  constitutes  another  form 
of  diarrhoea.  As  in  the  case  of  the  stomach,  the  chief  cause  of 
the  derangement  is  improper  feeding,  including  excess  of  those 
piinciples  which  tax  the  activity  of  the  liver  and  pancreas, 
namely,  fats,  sugars,  and,  in  infants,  starchy  materials.  In 
other  instances,  the  bile  may  be  deficient.  The  flow  of  pan- 
creatic juice  is  sometimes  diminished  by  nausea  and  vomiting, 
as  well  as  by  other  circumstances.  Nervous  and  mental  de- 
pression also  interfere  with  the  action  of  the  secreting  glands, 
and  may  lead  to  indigestion  and  dian^hoea. 

In  chronic  cases  disturbance  of  the  natural  relations  between 
the  duodenal  juices  and  the  chyme  produces  less  urgent  s^rmptoms, 
but  leads  to  more  serious  impairment  of  nutrition.  Pain, 
"  heart-bum,"  and  depression,  come  on  within  a  few  hours 
after  meals.  The  bowels  are  irregularly  moved;  and  the 
motions  are  apt  to  be  pale  and  foul,  and  may  contain  undigested 
fat  and  milk.  The  same  symptoms  in  an  aggravated  form 
accompany  organic  disease  of  the  duodenum,  liver,  and  pancreas. 
Disorders  and  diseases  of  the  liver  have,  however,  an  interest 
much  beyond  their  bearing  on  digestion,  and  will  be  separately 
discussed. 

lY.  Natural  Ee  go  very. 

Little  requires  to  be  said  under  this  head.  Diarrhoea  is 
manifestly  a  natural  provision  for  relieving  the  duodenum  of 
unsuitable  contents,  as  vomiting  relieves  the  stomach.  Even  if 
this  be  excessive,  and  give  rise  to  general  disturbance,  the 
duodenal  fimction  soon  becomes  normal,  when  the  cause  of  dis- 
order has  been  removed.  A  thorough  appreciation  of  aU  the 
facts  of  the  case  manifestly  suggests  that  the  province  of  the 
therapeutist  is  not  to  prevent  or  check  these  salutary  efforts 
unless  excessive;  and  to  help  Nature  to  recover  herself  more 
speedily  and  more  surely  than  she  might  otherwise  be  able 
to  do. 

V.  Therapeutics. 

As  in  the  stomach,  the  rational  treatment  of  disorder  of  the 
duodenum  is  either  preventive  or  immediate.  Duodenal  dyspepsia 
may  be  prevented  from  returning  in  persons  predisposed  to  it  by 
careful  regulation  of  the  quality,  quantity,  and  preparation  of 
the  food.  The  patient  must  be  ordered  to  eat  sparingly  of 
fatty,  sweet,  and  starchy  foods,  and  to  avoid  richly-cooked 
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dish.es,  which  generally  contain  fats  in  various  stages  of  chemical 
decomposition.  In  extreme  cases  it  may  be  necessary  to  ensure 
the  digestion  of  a  mixture  of  the  proximate  principles  of  a  healthy 
diet,  such  as  milk  and  bread  or  gruel,  by  peptonising  tliem  with 
an  extract  of  pancreas  before  they  are  eaten.  Malt  extract, 
\y-hich  supplies  sugar  in  a  form  ready  for  absorption  and 
little  liable  to  fermentation,  wiU  be  suitable  in  some  cases, 
but  attention  must  be  paid  to  the  time  of  its  administration 
with  relation  to  meals.  Next  to  the  food,  the  therapeutist 
will  do  wisely  to  attend  carefully  to  the  gastric  functions, 
remembering  th.at  it  is  in  this  way  that  he  will  most 
rationally  restore  the  chemical  and  physiological  balance 
in  the  upper  part  of  the  intestine.  He  may  elect  to  give 
an  alkali  shortly  before  meals  to  secure  tMs  end,  or  he 
may  prefer  to  administer  acids  after  meals  according  to  the 
directions  ah-eady  given  under  the  head  of  gastric  digestion. 
In  the  former  instance  he  increases  the  acidity  of  the  chyme 
physiologically;  in  the  latter  instance  by  simple  chemical 
means. 

2.  The  immediate  treatment  of  an  attack  of  acute  duodenal 
dyspepsia  will  generally  follow,  as  we  have  seen,  upon  the 
treatment  of  acute  indigestion  in  the  stomach.  We  have 
studied  the  beneficial  effects  of  neutralising  the  excessive 
acidity  of  gastric  dyspepsia,  by  means  of  an  alkali  combined 
with  a  carminative  and  stimulant,  and  it  is  obvious  that  this 
will  be  continued  after  the  chyme  has  left  the  stomach.  When 
treated  with  a  full  dose  of  Bicarbonate  of  Soda  and  Sal -volatile, 
it  enters  the  intestine  with  an  acidity  probably  below  the  normal, 
reduces  the  higher  acidity  of  the  irritant  chyme  ali-eady  there, 
and  restores  the  normal  action  of  the  glands.  If  we  are  called 
too  late  to  relieve  duodenal  indigestion  in  this  way,  the  most 
rational  course  that  we  can  adopt  is  to  clear  away  tJae  offending 
contents  by  purgation.  Magnesia  or  its  Carbonate  act  well  in 
these  cases,  being  immediately  antacid,  and  afterwards 
laxative.  More  frequently  a  simple  cholagogue  purgative 
should  be  administered,  such  as  Calomel,  which  has  the 
further  advantage  of  not  distm-bing  the  stomach  by  its  taste 
or  bulk. 

.  Any  pain  and  excessive  muscular  movements  (colic)  which 
may  remain,  must  be  treated  by  sedative  remedies,  such  as 
Opium  or  Bismuth.  The  treatment  of  diarrhoea  and  the  use 
of  cholagogues  and  purgatives  in  chronic  duodenal  disordei-s, 
must  be  reserved  till  the  next  chapter. 
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CHAPTEE.  VI. 

THE  intestine. 

We  now  proceed  to  tlie  consideration  of  therapeutical 
methods  founded  on  a  more  complex  physiological  basis, 
namely,  the  actions  and  uses  of  purgatives  and  intestinal  astrin- 
gents. 

I.  Physiological  Eelations. 

As  the  chyme  passes  along  the  small  intestine,  the  chyle 
and  other  soluble  constituents  are  absorbed,  and  what  remains 
is  moved  onward  into  the  great  intestine,  where  it  forms  the 
bulk  of  the  faeces.  Along  the  whole  route,  fluid  is  passing  in 
both  directions  between  the  intestinal  contents  and  the  blood — 
from  the  bowel  into  the  vessels,  and  from  the  vessels  into  the 
bowel.  The  consistency  of  the  faeces  will,  therefore,  depend 
upon  the  activity  of  absorption,  the  activity  of  excretion,  and, 
manifestly,  the  rate  of  transit.  The  more  active  the  absorp- 
tion, the  less  active  the  secretion,  and  the  slower  the  rate  of 
transit,  so  much  the  firmer  will  be  the  faeces  ;  whilst  liquidity 
of  the  faeces  will  be  the  result  of  imperfect  absorption,  excessive 
excretion,  or  rapid  transmission.  We  are  accustomed  to  speak 
of  the  one  extreme  as  constipation,  and  of  the  other  as  diarrhoea. 

Absorption  from  the  bowel  is  carried  on  by  the  lacteal  and 
portal  systems.  The  great  bulk  of  the  water  and  salts 
enter  the  portal  system,  by  a  process  of  diffusion  or  osmosis. 
The  activity  of  this  process  varies  greatly — with  the  amount  of 
water,  salts,  and  proteids  in  the  bowel,  as  compared  with  the 
blood  plasma ;  with  the  chemical  nature  of  these  salts :  with 
the  rate  of  the  circulation  through  the  veins — that  is,  with  the 
state  of  the  liver ;  and  with  the  condition  of  the  membranes 
through  which  the  fluids  pass. 

Excretion  is  so  active  in  the  small  intestine  that  the  faeces 
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are  as  liquid  at  the  ileo-cyGcal  valve  as  in  the  duodenum,  i.e. 
the  eff(^ct  of  absorption  as  regards  water  is  entirely  neutralised. 
The  watery  excretions,  along  with  a  small  quantity  of  solids 
and  gases,  are  separated  partly  by  osmosis  from  the  vessels, 
partly  by  the  glands,  the  latter  furnishing  the  succus  entericus. 
The  activity  of  the  glands  is  doubtless  dependent  upon  many 
influences  connected  with  their  vessels  and  nerves,  and  with 
the  quality  of  the  blood,  which  are  still  imperfectly  understood. 

The  transit  of  the  contents  of  bowels  is  effected  by  peri- 
stalsis. The  muscular  coat  is  innervated  by  the  vagus  and 
splanchnics,  the  former  increasing  peristalsis,  the  latter  tending 
to  restrain  or  inhibit  it,  just  as  the  vagus  inhibits  the  heart. 
Whilst  the  intestine  is  connected  by  these  means  with  the  cord 
and  brain,  its  movements  are  chiefly  automatic  and  determined 
by  Auerbach's  and  Meissner's  plexuses.  The  state  of  tension  of 
the  wall,  the  internal  pressure  of  fseces  and  gas,  is  the  ordinary 
stimulus  of  this  mechanism ;  but  the  nerves  or  muscles,  or 
both,  are  also  stimulated  by  the  bile ;  and  may  be  either  excited 
or  depressed  by  many  substances  introduced  through  the  blood, 
as  we  shall  see  under  the  next  head,  as  well  as  (inversely)  by 
the  amount  of  blood  supplied  to  them.  In  defaecation  the  will 
comes  to  the  assistance  of  the  automatic  intestinal  movements, 
and  effects  evacuation  of  the  bowels. 

General  effects  of  evacuation  of  the  botvels. —  The  effects  of 
evacuation  of  the  bowels  are  by  no  means  purely  local.  On 
the  contrary,  the  whole  system  is  influenced  by  this  act,  to  no 
great  extent,  it  is  true,  under  normal  cii'cumstances,  but  very 
markedly  when  it  amounts  to  actual  purgation.  AVhen  the 
bowels  are  very  freely  moved,  a  certain  amount  of  water  is 
directly  or  indirectly  removed  from  the  circulation.  Bile  is 
swept  out  of  the  bowel,  and  the  liver  indirectly  stimulated. 
Certain  solids  and  gases  excreted  by  the  intestinal  wall,  that  is, 
truly  excrementitious  substances,  are  thrown  out  of  the  system. 
The  circulation  in  the  abdomen  is  disturbed :  the  vessels  arc 
relieved  from  the  pressure  of  the  fasces ;  the  blood  flows  more 
freely  from  the  arteries  through  the  portal  system  and  liver ; 
whilst  the  volume  of  blood  in  the  portal  system  and  liver  is 
temporarily  reduced  by  the  watery  excretion.  The  heart  and 
vessels  generally  are  thus  in  turn  relieved ;  the  blood  pressure 
in  the  systemic  arteries  falls;  the  cerebral  circulation  is 
especially  depressed  on  account  of  its  position,  so  that  f  aintness 
maybe  the  result;  the  respiratory  movements  become  easier; 
the  activity  of  the  venous  circulation  is  increased;  and  the 
temperature  falls.  Amongst  the  abdominal  vessels,  the  cii'cu- 
lation  through  the  renal  artery  and  vein  is  increased,  and 
with  it  the  volume  of  urine  secreted,  dim-esis  being  more 
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readily  induced  after  purgation,  unless  the  quantity  of  water 
di-aiued  oli'  by  the  bowel  have  been  excessive. 

II.  Pharmacodynamics. 

The  means  of  acting  physiologically  upon  the  intestine 
which  are  at  our  command  are  of  a  much  more  artificial  kind 
than  any  we  have  yet  encountered,  and  introduce  us  to  a  large 
number  of  medicinal  substances. 

1.  Food.  The  influence  of  the  food  is  felt  in  the  bowels,  and 
affords  us  a  ready  means  of  acting  upon  them.  Many  kinds  of 
food  increase  the  action  of  the  bowels,  notably  coarse,  indiges- 
tible articles  of  diet,  such  as  the  husk  of  cereals  made  into 

brown  bread"  and  * whole-meal "  ;  green  vegetables;  oils; 
fruits,  fresh  or  preserved,  wfiich  contain  abundant  salts  and 
sugars ;  soups,  broths,  and  other  preparations  of  meat ;  eggs ; 
ale  and  beer ;  tea  and  coffee,  when  properly  prepared ;  and 
water  taken  at  bed-time,  or  in  the  early  morning  before  break- 
fast. On  the  contrary,  cold  articles  of  food,  milk,  spirits,  red 
wines,  and  tea  and  coffee  made  strong  and  badly,  are  con- 
stipating in  their  effects.  Perfect  digestion  in  the  mouth, 
stomach,  and  duodenum,  is  one  of  the  most  powerful  means  of 
preserving  or  restoring  the  natm^al  action  of  the  bowels. 

We  now  pass  from  these  natural  means  of  acting  upon  the 
bowels,  to  others  of  a  distinctly  medicinal  character. 

2.  Measures  ivhich  act  upon  the  intestinal  Blood-vesseh : 
Drastics  ;  Astringents  ;  Constringents. — A  number  of  substances 
distiu-b  transudation  by  acting  upon  the  blood-vessels  in  the 
intestinal  walls. 

a.  Drastics. — These  cause  the  vessels  to  dilate,  and  retard  the 
blood  current,  so  that  the  fluid  and  part  even  of  the  solid 
constituents  of  the  blood  escape  into  the  walls  and  cavity  of  the 
bowel.  In  other  words,  they  establish  an  inflammation  of  the 
mucosa,  somewhat  resembling  a  common  "  cold  "  in  the  nose. 
The  result  is  similar  in  the  two  cases:  there  is  a  profuse 
discharge  from  the  mucous  membrane,  of  the  watery  part  of 
the  blood,  with  a  certain  amount  of  solid  elements,  constituting 
a  "catarrh,"  and  producing  in  the  case  of  the  bowel  a  very 
liquid  stool.  The  drugs  which  act  in  this  way  are  obviously 
powerful  or  even  dangerous,  and  comprise  chiefly  Croton  Oil, 
Elaterium,  Gamboge,  and  Colocynth.  They  constitute  a  group  of 
purgatives  known  as  drastics  (Spaw,  I  act)  or  drastic  cathartics. 

b.  Intestinal  Astringents.— O^^o^q^l  to  these  measures  we 
possess  certain  substances  which  contract  the  waUs  of  the 
intestinal  vessels,  reduce  the  quantity  of  watery  exudation,  pre- 
vent the  escape  of  solid  elements,  and  thus  diminish  the  liquidity 
of  the  fajces.    Such  substances,  include  Lead,  Silver,  and  the 
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Diluted  ]\Iinoral  Acids,  and  constitute  the  first  group  of  intes- 
tinal astringents,  called  intestinal  vascular  astringents. 

c.  Intestinal  Constringents, — The  substances  thus  named 
possess  the  property  of  coagulating  or  otherwise  condensing 
the  gelatiniform  and  albuminous  tissue  supporting  the  small 
vessels  of  the  mucosa,  increasing  its  compactness,  diminishing  the 
freedom  of  the  circulation,  and  thus  reducing  the  amount  of 
exudation  through  the  vessel  walls.  Intestinal  Constringents 
are  a  very  large  group,  including  Persalts  of  Iron,  Alum, 
Sulphate  of  Copi)er,  Oxide  of  Zinc,  Tannin,  and  the  numerous 
vegetable  products  which  yield  it  or  some  of  its  modifications, 
such  as  Catechu,  Kino,  Krameria,  and  Cinnamon. 

3.  Measures  which  influence  Absorption  and  Excretion. — a. 
Saline  Purgatives, — Certain  salts  possess  the  property  of  greatly 
disturbing  the  process  of  osmosis  in  the  intestinal  wall,  such  as 
the  Sulphates  of  Magnesium,  Sodium,  and  Potassium;  Phosphate 
of  Sodium  ;  Tartrate,  and  Acid  Tartrate  of  Potassium ;  and  the 
Tartrate  of  Sodium  and  Potassium.  These  produce  two  effects, 
namely,  first,  increased  flow  of  water  from  the  intestinal  vessels 
into  the  cavity  of  the  bowel,  and  consequently  increased 
liquidity  of  the  stools ;  and  secondly,  a  flow  of  the  salt,  with  a 
certain  amount  of  water,  from  the  cavity  of  the  bowel  into  the 
blood-vessels,  whence  it  is  partly  carried  away  into  the  general 
circulation,  and  partly  again  excreted  into  the  bowel  by  the  in- 
testinal glands,  once  more  to  be  absorbed.  The  result  is  an 
abundant  liquid  stool ;  in  the  case  of  Acid  Tartrate  of  Potash,  or 
very  large  doses  of  the  other  salts,  almost  entirely  watery. 
The  precise  way  in  which  these  efltects  are  produced  by  saline 
substances  is  still  obscure.  They  appear  to  be  due  in  part  to 
the  difference  in  specific  gravity  between  the  watery  materials 
in  the  bowel  and  the  liquor  sanguinis,  in  part  to  some  specific 
action  of  the  salts  ujpon  the  structures  of  the  walls  thi-ough 
which  they  pass,  depending  on  their  chemical  constitution  and 
affecting  dialysis.  According  to  some  authorities,  saline  purga- 
tives act  in  a  measm'e  by  stimulating  peristalsis. 

These  salts  furnish  iis  with  a  ready  means  of  increasing  the 
liquidity  of  the  motions  and  the  frequency  of  the  stools,  and 
constitute  the  group  called  saline  purgatives,  the  most  powerful 
of  which  are  called  hydragoguc  salines. 

b.  Saline  Astringents. — A  sufiicient  amount  of  salts,  and 
(within  broad  limits)  a  particular  strength  of  solution  are  re- 
quired to  secure  an  abundant  excretion  ;  otherwise  their  absorp- 
tion in  watery  solution  is  stimulated  beyond  their  excretion, 
and  constipation  instead  of  relaxation  is  the  result.  The  same 
effect  is  liable  to  be  produced  by  their  habitual  employment. 
We  do  not  use  this  group  of  measures  thenipeutically. 
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4.  Measures  which  wjluence  the  Intestinal  Glands. — a.  The 
secretions  of  the  intestinal  glands  are  moderately  increased  by 
Mercm-ial  preparations;  greatly  increased  by  Croton  Oil, 
Elaterium,  Colocynth,  Jalap,  Scammony,  and  Podophyllin, 
which  no  doubt  act  also  upon  the  vessels  and  muscles.  Jalap 
and  Scammony  require  \o  be  dissolved  in  the  bile.  We 
have  just  seen  that  the  saline  purgatives  are  also  glandular 
stimulants,  being  no  sooner  absorbed  than  they  are  again 
excreted.  This  class  of  purgatives  may  be  called  cathartics 
{KaQaipo},  I  cleanse);  such  of  them  as  produce  very  watery 
motions,  hydragogue  catliartics. 

b.  Opium,  Lead,  and  Lime  directly  diminish  the  intestinal 
secretions  and  promote  constipation.  Alkalies,  Alkaline  Earths 
and  their  Carbonates  interfere  with  the  acidity  of  the  chyme 
when  given  in  full  doses,  and  thus  indirectly  arrest  the  intes- 
tinal secretions;  whilst,  by  conversion  into  sulphates  in  the 
bowel,  they  may  become  active  purgatives.  Thus  certain  saline 
substances  may  not  only  be  purgative  in  more  than  one  way, 
but  may  even  be  pm^gative  and  astringent  at  the  same  time ; 
the  one  effect  or  the  other  occurring  according  to  the  dose,  the 
patient,  and  other  circumstances  which  are  often  obscure. 

6.  Measures  which  injltience  the  Nervo-micscular  Structures. — • 
Many  of  the  materise  medicse  influence  the  bowels  through 
the  muscular  coat,  the  nerves,  or  both.  Thus  drastics  excite 
intestinal  peristalsis  and  griping  even  before  they  have  left  the 
stomach,  as  is  seen  in  Croton  Oil.  Saline  purgatives  are 
believed  to  have  the  same  effect.  It  is  practically  convenient 
to  arrange  in  a  special  class  those  substances  which  act  entirely 
or  chiefly  upon  the  intestinal  muscles. 

a.  Nervo-muscular  Stimulants.  —  These  include  Rhubarb, 
Senna,  Aloes,  Castor  Oil,  Sulphur,  Sugars,  Nux  Vomica,  Rham- 
nus  Frangula,  Cascara  Sagrada,  and  Belladonna,  and  many 
others.  They  are  best  given  with  carminatives,  to  prevent  the 
intestinal  pain  caused  by  excessive  or  spasmodic  muscular  con- 
traction, popularly  known  as  "griping,"  which  they  readily 
induce.  Belladonna  appears  to  act  in  a  different  way  from 
the  others,  by  removing  the  inhibition  of  the  splanchnic ;  and 
ergot  by  causing  anaemia  of  the  muscles.  The  stool  which 
follows  the  action  of  a  muscular  stimulant  is  much  less  watery 
than  that  produced  by  saline  or  cathartic  pui^gatives,  being 
chiefly  the  ordinary  contents  of  the  small  bowel  hurried  down 
rniless^  the  drug  be  given  in  large  doses.  For  the  same  reason 
the  disturbance  of  the  portal  circulation,  liver,  the  general 
.  circulation,  and  the  system  as  a  whole,  is  less  marked.  The 
1  nervo-muscular  purgatives  are  commonly  known  as  simple 
1  purgatives ;  and  the  mildest  of  them,  such  as  Castor  Oil  and 
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Sulphui',  Figs  and  the  like,  are  classed  by  themselves  as 
aperients  {aperio,  I  open),  or  laxatives  {laxo,  I  loose),  as  induc- 
ing a  simple  opening  or  relaxation  of  the  bowels. 

b.  Nervo-muscular  Intestinal  Sedatives. — The  drugs  which 
arrest  the  movements  of  the  bowel,  either  directly  or  through 
the  nerves,  include  Opium,  Morphine,  and  Lead,  which  diminish 
peristalsis,  and  may  even  completely  paralyse  the  bowel. 
Substances  which  form  a  protective  lining  on  the  mucosa, 
and  antacids  indirectly  produce  the  same  effect,  by  diminish- 
ing the  irritation  of  the  contents.  Bismuth,  Chalk,  Lime, 
and  Alkalies  act,  partly  at  least,  in  this  way.  All  are 
astringents. 

6.  Cholagogues. — Following  naturally  on  the  last  class  of 
pui'gatives  comes  a  group  which  act  indirectly  upon  the 
muscular  coat,  by  increasing  the  flow  of  its  natural  stimulant, 
the  bile.  These  substances  are  known  as  cholagogues  (x"^'/?, 
bile,  and  ^70?,  I  cause  to  flow).  As  will  be  explained  in  the  next 
chapter,  they  either  act  directly  upon  the  liver- cells  and  gall- 
bladder— direct  cholagogues  ;  or  sweep  out  of  the  body  what 
bile  is  lying  in  the  intestine,  and  thus  indirectly  stimulate  a 
fresh  secretion — indirect  cholagogues.  Direct  cholagogues 
may  be  illustrated  by  Fodophyllin,  Ehubarb,  and  Sulphate  of 
Sodium ;  indirect  cholagogues  are  chiefly  Mercui-ials.  It  will 
be  observed  that  cholagogues  and  purgatives  have  complex 
associations  with  each  other :  most  pui'gatives  are  probably 
indirect  cholagogues;  many  purgatives  happen  to  be  also 
direct  cholagogues  ;  and  all  cholagogues  exert  a  certain  amount 
of  purgative  effect,  inasmuch  as  they  increase  the  flow  of  the 
natural  intestinal  stimulant. 

We  do  not  deliberately  employ  anticholagogue  measures,  for 
checking  the  flow  of  bile.    Opium  possesses  this  action. 

Efiemata.  {ivlrj/jLi,  I  inject).  Many  of  the  remedies  just 
mentioned  may  be  adminstered  by  enema,  that  is,  injected  into 
the  rectum.  (1)  Food,  such  as  beef  tea,  eggs,  gruel,  and  milk,  and 
alcoholic  stimulants,  constitute  nutrient  and  stimulant  enemata. 
(2)  Intestinal  stimulants  may  be  given  as  purgative  enemata, 
chiefly  Castor  Oil,  Olive  Oil,  and  the  ofiicinal  Enemata  of 
Aloes  and  Sulphate  of  Magnesia.  (3)  Enema  Opii  is  a  most 
valuable  sedative  and  astringent  preparation.  Solutions  of 
Sulphate  of  Zinc  or  Copper,  Nitrate  of  Silver,  Alum,  and 
Decoctum  Quercus,  are  also  astringent.  Enema  Tabaci  ^  is 
now  very  rarely  used  as  a  powerful  depressant  enema.  Tlie 
rectum  may  be  mechanically  emptied  by  simple  enemata, 
such  as  warm  water,  warm  soap  and  water,  and  thin  gruel, 
which  soften  the  faeces  and  stimulate  the  parts.    Besides  these 
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we  possess  anthelmintic  enemata,  which  remove  worms,  such 
as  the  Enema  Terebmthina3,  Enema  Aloes,  and  an  enema  of 
bitter  infusions,  or  salt  and  water.  Ice-cold  water  may  be 
injected  into  the  rectum  as  an  antipyretic  enema,  i.e.  to  reduce 
the  temperature,  and  as  a  styptic  enema  in  haemorrhage. 

ni.  Pathological  Eelations. 

As  far  as  our  present  purpose  is  concerned,  the  disturbances 
of  the  intestine,  independently  of  its  digestive  function,  which 
has  been  already  discussed,  are  chiefly  two,  namely :  excessive 
action,  the  striking  phenomenon  of  which  is  diarrhoda,  and 
defective  action,  characterised  by  constipation. 

1.  Excessive  Intestinal  Action. — Diarrhoea,  as  we  have  seen, 
is  generally  referable  to  gastric  or  duodenal  dyspepsia.  The 
idtimate  cause  is  most  commonly  improper  food,  including  the 
various  irritant  substances  which  may  be  admitted  along  with 
it,  such  as  imwholesome  drinks,  the  organisms  of  putrefaction, 
and  the  poisons  of  typhoid  fever,  dysentery,  and  cholera. 
Irritant  poisons  have  the  same  effect.  Certain  intestinal  irri- 
tants are  generated  in  the  body  itself,  such  as  urea,  the  poison 
of  gout  (chiefly  uric  acid),  and  the  poison  of  pyaemia.  Nervous 
disturbances  may  produce  diarrhoea,  for  example,  anxiety  and 
fear.  Disorders  of  the  general  and  abdominal  circulation  are 
frequently  attended  by  a  watery  flow  or  flux  from  the  bowels, 
as  in  diseases  of  the  liver  and  heart,  or  as  the  result  of  chill. 
Lastly  may  be  mentioned  organic  disease  of  the  intestines. 
The  student  must  carefully  note  that  diarrhoea,  although  of 
much  importance  in  itseK  and  as  a  cause  of  further  disorder,  is 
but  a  symptom,  the  anatomical  condition  on  which  it  depends 
varying  greatly. 

In  connection  with  excessive  activity  of  the  intestines  must 
be  taken  here  certain  conditions,  such  as  hernia,  peritonitis,  and 
perforation  of  the  bowel,  in  which  any  peristaltic  movement  of 
the  intestine,  however  slight,  must  be  considered  excessive 
because  highly  dangerous,  and  in  which  paralysis  of  the 
intestine  for  the  time  being  is  urgently  required. 

2.  Deficient  Intestinal  Action. — Constipation  is  even  more 
common  than  diarrhoea,  and  is  peculiarly  apt  to  appear  in  a 
chronic  form.  Of  its  causes,  we  may  select  as  iHustrativo 
examples  certain  kinds  of  food,  already  noticed ;  chronic  gastric 
and  duodenal  dyspepsia,  especially  in  connection  with  biliary 
disorder;  sedentary  or  careless  habits;  and  certain  specific 
substances,  such  as  lime  and  lead,  admitted  in  the  food  or 
otherwise.  Habitual  constipation  is  generally  duo  to  loss  of 
irritability  and  vigom-  of  the  nervo-muscular  structures  from 
very  chronicity  of  the  state  and  neglect  of  regular  dcfascation  • 
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to  impairment  of  tlie  general  health  by  sedentary  occupations, 
foul  air,  etc. ;  to  a  variety  of  obscure  causes,  commonly  referred 
to  as  locality,  and  cbang-o  of  habits;  and  to  certain  organic 
diseases  of  the  bowel.  The  most  severe  and  obstinate  cases  of 
constipation  are  caused  by  paralysis  of  the  bowel  in  disease  of 
the  spinal  cord  and  lead-poisoning.  Although  constipation, 
like  diarrhoea,  is  but  a  symptom,  and  must  be  treated  as  such, 
its  unfavourable  effects  on  digestion,  sanguification,  and  the 
functions  generally,  are  almost  endless. 

Along  with  constipation  must  be  considered  a  class  of  cases 
where  disease  of  the  digestive  organs,  liver,  heart,  lungs,  general 
circulation,  brain,  blood,  or  kidneys,  demands  free  evacuation  of 
the  bowels,  and,  it  may  be,  even  a  hydragogue  or  cathartic 
action,  chiefly  as  a  means  of  unloading  the  circulation  or  of 
evacuating  excrementitious  substances.  Frequent  reference 
will  be  made  to  this  application  of  purgation  under  the  several 
organs  in  the  following  chapters. 

IV.  Natural  Recovery. 

Diarrhoea  is  a  striking  instance  of  the  first  method  of 
natural  recovery — by  removal  of  the  cause.  By  this  means  not 
only  is  the  bowel  purged  of  irritant  matters,  but  constipation 
may  be  naturally  relieved  by  a  spontaneous  diarrhoea  produced 
by  the  ii-ritant  effect  of  the  retained  fa)ces.  Both  diarrhoea 
and  constipation,  if  left  entirely  to  themselves,  may  spon- 
taneously cease,  and  the  noi-mal  action  of  the  bowels  return. 
Therapeutical  assistance  is,  however,  constantly  valuable,  and 
frequently  essential.  Thus  the  diarrhoea  of  infants  may  quickly 
end  in  fatal  exhaustion,  and  atony  of  the  gut  may  be  the  result 
of  neglected  constipation. 

V.  Therapeutics. 

1.  Excessive  Intestinal  Activity;  Treatment  of  Diarrhoea. — 
The  treatment  of  diarrhoea  should  begin,  if  possible,  with  the 
removal  of  its  cause.  If  this  is  being  accomplished  by  the 
bowel  itself,  we  must  encourage  intestinal  acti^ity  for  a  time 
by  such  pui^gatives  as  Castor  Oil,  Ehubarb,  Calomel,  IMagnesia, 
and  Senna.  The  first  two  drugs  are  specially  valuable,  as  they 
also  possess  an  astringent  action,  which  comes  into  force  after 
the  purgation.  On  the  same  principle,  diarrhoea  from  hepatic 
or  renal  disorder  or  disease,  is  rationally  treated  by  non- 
interference or  even  by  a  judicious  increase  of  elimination  by 
the  bowel,  hepatic  and  renal  stimulants  being  also  combined  ; 
that  is,  by  the  use  of  a  purgative  which  is  partly  cholagogue, 
followed  by  a  dim-etic— a  mercurial  pill  supplemented  by  a 
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Seidlitz  powder.  Again,  diarrhoea  due  to  acidity  in  the  duo- 
denum is  rationally  treated  by  an  alkali  or  alkaline  earth,  such 
as  Lime-water,  Chalk,  and  Bicarbonate  of  Soda — a  highly 
successful  method  in  the  intestinal  dyspepsia  of  infants.  If 
the  cause  cannot  be  removed,  its  efiPects  may  be  physically  pre- 
vented by  coating  the  surface  of  the  bowel  with  Bismuth. 

To  counteract  the  irritant  influence,  astringent  measures 
must  be  employed ;  and  the  two  kinds  of  astringents  in  general 
use  for  tliis  purpose  are  the  constringents  and  the  nervo-muscular 
intestinal  sedatives.  Of  the  former,  Tannic  Acid  is  less  often  used 
than  its  allies,  between  which  there  is  little  to  choose,  such  as 
Catechu,  Kino,  and  Krameria.  With  the  constringent  there  is 
usually  combined  some  preparation  of  opium  as  a  nervo-muscular 
sedative,  in  the  form  of  Dover's  Powder,  Kino,  and  Opium, 
or  Compound  Opium  Powder,  which  relieve  pain,  diminish  the 
peristaltic  movements,  check  the  secretions,  and  arrest  tha 
cramps  or  tormiua.  It  will  be  found  desirable  in  almost  every 
case  of  diaiThoea  demanding  immediate  arrest,  to  combine  a 
certain  amount  of  opium,  however  small,  with  the  other  drugs. 
We  are  now  in  a  position  to  understand  the  use  of  the  intes- 
tinal vascular  astringents  :  Lead,  Silver,  and  Diluted  Sulphuric 
Acid.  These  are  specially  indicated  in  inflammatory  conditions 
of  the  bowel,  such  as  accompany  ulceration  in  typhoid  fever, 
dysentery,  and  tuberculosis.  Diluted  Sulphuric  Acid  is  given 
when  the  effect  is  intended  to  be  speedy  and  brief.  A  small 
quantity  of  Opium  or  Morphia  is  again  a  powerful  adjuvant ; 
for  instance,  as  the  Lead  and  Opiimi  Pill,  Diluted  Sulphuric 
Acid  and  Laudanum,  and  Dilute  Acetic  Acid,  Acetate  of  Lead, 
and  Acetate  of  Morphine  combined.  In  certain  cases  these 
remedies  may  be  administered  in  an  enema,  the  Enema  Opii  being 
particularly  valuable.  Coto  Bark  is  successful  in  some  cases  of 
persistent  tubercular  diarrhoea.  Nervous  diarrhoea  may  be 
relieved  by  Bromide  of  Potassium.  Some  forms  of  chronic 
diarrhoea,  and  the  flux  of  uraemia  (when  it  can  be  safely 
checked),  are  best  treated  with  Per  salts  of  Iron. 

The  food  is  to  be  ordered  in  diarrhoea  with  a  view  to  prevent 
irritation,  and  thus  contribute  to  the  cure ;  and  dieting  must  be 
regarded  as  of  equal  importance  with  the  medicinal  treatment. 
The  food  must  be  entirely  fluid,  as  a  rule,  and  will  consist 
chiefly  of  broths  and  milk.  The  former  must  be  carefully  pre- 
pared, without  fat  or  seasoning,  and  given  cold.  The  milk 
must  be  in  a  form  which  will  not  yield  a  large  indigestible 
curd— itself  a  source  of  intestinal  derangement,  but  given  with 
effervescing  alkaline  waters,  or  lime-water,  or  boiled  and  mixed 
with  some  kind  of  starch,  such  as  arrowroot  or  rice.  Eo-gs 
must  be  used  with  caution.    Ice  is  the  best  means  of  relieving 
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thirst,  or  sips  of  toast- water;  di-aughts  of  all  kinds  must  be 
avoided.  Stimulants  may  be  required  by  the  aged,  by  infants, 
and  in  all  cases  of  protracted  diarrhoea,  brandy  and  port  wine 
being  the  most  suitable  forms. 

2.  Deficient  Intestinal  Action  :  The  Use  of  Purgatives. — The 
treatment  of  constipation  consists  chiefly  in  careful  regulation 
of  the  diet,  which  should  include  fruits,  green  vegetables,  meats, 
and  "  whole  "  brown  bread,  whilst  milk  and  strong  tea  are  to 
be  avoided.  As  a  rule,  however,  its  chronic  "habitual  "  form 
calls  for  active  interference. 

In  the  treatment  of  constipation,  the  cause  must  first  he 
removed  if  it  can  be  discovered.  The  diet,  digestion,  and  liver 
must  be  regulated,  and  sufficient  muscular  exercise,  mental 
relaxation,  and  other  hygienic  provisions  ensured. 

Habitual  constipation  being  generally  referable  to  torpidity 
of  the  muscular  coat,  will  be  rationally  toeated  by  the  adminis- 
tration of  nervo-muscular  stimulants.  But  these  must  be 
preceded  by  a  free  evacuation,  since  the  tone  of  the  intestinal 
wall  cannot  be  restored  until  over-distension  has  been  removed. 
For  this  purpose  a  more  powerful  purgative  must  be  given  at 
first,  such  as  Colocjnith  and  Blue  Pill,  followed  by  a  saline,  to 
thoroughly  empty  the  gut ;  and  this  practice  will  be  repeated 
with  advantage  every  few  weeks  for  a  time.  A  regular  course 
of  aperient  medicine  may  then  be  commenced.  There  is  con- 
siderable choice  of  drugs  which  increase  peristalsis,  the  best  for 
habitual  use  being  Aloes,  Senna,  Ehamnus  Frangula,  and 
Cascara  Sagrada.  Nux  vomica  (Strychnine)  is  often  added,  in 
cases  where  the  muscular  tone  has  been  lost  by  protracted  over- 
distension ;  and  Belladonna  is  a  valuable  adjuvant  of  Aloes  in 
particular  cases.  Ehubavb,  which  is  a  popular  aperient,  is  apt 
to  produce  further  constipation. 

Muscular  torpidity  is  also  rationally  treated  with  chola- 
gogues,  and  Ehubarb  and  Aloes  act  partly  in  this  way.  The  wi- 
line  cholagogues,  such  as  Sulphate  of  Sodium,  and  the  many  bitter 
mineral  waters  now  sold  (such  as  Fiiedrichshall  and  Himyadi 
Janos)  are  highly  popular  habitual  pm-gatives,  but  are  apt  to 
lose  their  effect  if  given  for  a  length  of  time,  and  then  to  in- 
crease rath  or  than  relieve  constipation.  In  antcniic  subjects 
the  Pilula  Aloes  et  Ferri,  and  in  uterine  inactivity  the  Tilida 
Aloes  et  Myrrha?,  are  specially  indicated.  Purgative  or 
simple  encmata  must  occasionally  be  ordered,  but  the  prac- 
tice must  not  be  continued  lest  it  become  habitual.  It 
may  be  necessary  to  keep  up  the  action  of  nervo-muscular 
intestinal  stimulants  for  an  indefinite  period ;  and  Senna  is  the 
best  drug  for  tliis  purpose,  especially  in  the  form  of  the 
compound  Liquorice  Po\\  dcr. 
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Severe  and  protracted  constipation^  in  -which  the  bowels  are 
heavily  loaded  with  fa;ces,  as  in  lead-poisoning  or  spinal 
paralysis,  or  as  the  result  of  indolent  and  careless  habits,  may 
demand  a  cathartic.  The  officinal  preparations  of  Colocynth 
are  suitable  in  such  cases,  containing  as  they  do  Aloes  and 
Scammony,  so  that  if  they  be  followed  by  a  saline  draught,  the 
entire  length  of  the  bowel  will  be  evacuated.  Sometimes  even 
Croton  Oil  is  required,  and  a  large  purgative  enema  may  be 
preferable  to  repeated  purgation  by  the  mouth  in  weak  subjects. 
This  is  an  absolute  rule  in  the  constipation  of  typhoid  fever. 

The  treatment  of  constipation  constitutes  but  a  small  part 
of  the  use  of  pm-gatives.  In  a  considerable  pro]3ortion  of  the 
cases  in  which  purgation  is  practised,  the  indication  is  to 
hasten  or  increase  the  natm^al  activity  of  the  bowels,  in  order  to 
'obtain  some  or  all  of  the  other  effects  of  considerable  evacuation, 
which  we  have  abeady  studied.  The  practical  question  then 
2omes  to  be  what  degree  of  activity  of  purgation  is  desirable. 
The  activity  of  a  purgative  may  be  estimated  by  the  rapidity  of 
its  effect,  by  the  number  of  the  evacuations,  by  the  amount  of 
water  in  the  stools,  and  Ytj  the  degree  of  constitutional  disturb- 
ance which  it  produces ;  these  results,  as  a  rule,  varying  directly 
with  each  other. 

"When  there  exists  an  urgent  indication  for  the  reduction  of 
the  general  blood  pressure^  for  instance,  in  cerebral  haemorrhage 
with  enlarged  heart,  the  most  active  purgatives  are  emi^loyed. 
A  drastic  must  then  be  given,  such  as  Croton  Oil,  which  has  the 
further  advantage  of  being  very  easily  administered  to  an 
unconscious  patient.  When  the  portal  system,  heart,  or  systemic 
veins  are  overloaded,  and  the  fluids  of  the  blood  are  finding 
their  way  out  of  the  vessels  so  as  to  constitute  dropsy,  hydragogue 
cathartics  and  salines  are  given,  to  establish  a  free  flow  of  water 
from  the  bowel  and  thus  relieve  the  circulation.  Jalap  in  the 
form  of  the  Compound  Powder,  Colocynth,  and  (most  powerful 
of  all)  Elaterium,  are  commonly  employed,  less  frequently 
Scammony.  Frequent  saline  draughts,  either  alone  or  after  a 
purgative  pill,  have  the  same  effect,  such  as  the  sulphates  of 
Sodium  and  Magnesium,  Cream  of  Tartar,  and  Eochelle  Salt. 

At  the  commencement  of  inflammatory  affections,  for  instance, 
acute  bronchitis  or  local  abscess,  it  is  usual  to  unload  the  bowels 
and  relieve  the  liver,  heart,  vascular  system,  and  respiration, 
by  means  of  a  simple  purgative.  The  Colocynth  and  Hyos- 
cyamus  Pill,  with  or  without  Calomel  or  Blue  Pill,  is  well 
adapted  for  these  cases,  being  given  at  night  and  followed  in 
the  morning  by  a  Seidlitz  powder. 

Chronic  congestion  of  the  pelvic  organs,  bowels,  and  liver, 
a  form  of  disorder  not  uncommon  with  sedentary  persons, 
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especially  women,  may  call  for  a  course  of  treatment  by  aperient 
mineral  waters,  usually  containing  Sulphates  of  Sodium  and 
Magnesium,  at  some  watering  place,  or  systematically  at  home. 

Centra-indications  and  abuses  of  purgatives.  —  Purgatives 
must  be  used  with  special  caution  in  delicate  subjects,  such  as 
infants  and  the  aged  ;  in  persons  weakened  by  disease;  in  inflamed 
ulcerated  conditions  of  the  bowels  ;  when  there  is  a  tendency 
to  hasmorrhoids  and  other  affections  of  the  rectum  ;  in  preg- 
nancy, and  during  menstruation.  In  such  subjects  and  condi- 
tions, constipation  shoidd  be  relieved  if  possible  by  enemata  or 
mild  aperients,  such  as  Castor  Oil,  Sulphur,  Senna,  and  dietetic 
laxatives.  Aged  persons  do  not  bear  saline  purgatives  well 
unless  they  be  given  warm  or  combined  with  a  carminative. 
The  evil  effects  of  the  habitual  use  of  pm-gatives  has  been 
akeady  referred  to. 

ABltlielliaantics. — In   connection  with  the  remedies 

directed  to  the  intestine,  must  be  discussed  the  anthelmintics 
(ai/r),  against,  and  eAfxips,  a  worm),  or  medicines  which  expel  or 
kill  worms.  These  belong  to  two  classes,  namely  (1)  vermi- 
fuges, which  simply  expel  the  parasites  [vermis,  a  worm,  and 
fuffo,  I  drive  out)  ;  and  (2)  vermicides,  which  destroy  them 
{vermis,  a  worm,  and  ccedo,  I  kill).  The  vermifuges  belong  to 
the  cathartic  purgatives,  such  as  Scammony  and  Jalap :  they 
may  be  given  either  alone,  combined  with,  or  several  hours 
after  a  dose  of  a  vermicide.  The  principal  vermicides  are 
Male-Fern,  Turpentine,  Kamala,  Kusso,  Pomegranate  Root 
Bark;  also  Santonica  and  Santonin.  The  two  last  drugs  act 
specially  on  the  lumbricus,  the  others  kill  the  tape-worm.  The 
thread- worm  (oxyuris)  which  infests  the  rectum  is  best  reached 
by  anthelmintic  enemata  of  Turpentine,  Aloes,  or  Salt  and 
water,  preceded  by  injections  of  a  bitter  infusion,  such  as 
Calumba  or  Quassia,  with  or  without  iron,  to  remove  the  mucus 
in  which  they  flourish. 


Anthelmintics. 


Vermifitges. 


Vermicides. 


Indirect  Anthelmintics, 


Jalapa 

Scammonium 
Cambogia 


rilix  Mas 

Santoninum 

01.  TerebintMaSB 

Kusso 

Spigelia 

Kaniala 

Arcca 

Granati  Radix 


Quassia 
Calumba 
Persalts  of  Iron 
Sodii  Chloridum 
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CHAPTEK  YII. 

THE  LIVER. 

T.  Physiological  Relations. 

The  substances  which  enter  the  liver  through  the  portal  vein 
consist  of  the  products  of  digestion  in  the  widest  sense,  namely, 
proteids  including  leucin  and  tyrosin,  sugars,  salts,  a  trace 
of  fat,  and  abundant  water.  When  we  parted  with  the  proteids 
in  the  duodenum,  they  were  in  the  form  of  peptones  ;  when  we 
meet  with  them  again  in  the  vena  portaD,  they  have  been  trans- 
formed into  ordinary  serum  albumen,  apparently  in  the  process 
of  absorption.  The  sugars  enter  the  liver  partly  unchanged, 
partly  perhaps  as  derivatives — lactic  and  butyric  acid.  The 
proteids,  sugars,  water,  salts,  etc.,  will  ob\dously  be  pom^ed 
into  the  liver  very  abundantly  duiing  digestion.  At  the  same 
time,  there  enters  the  liver  thi^ough  the  hepatic  artery  a  supply 
of  oxygen  which  appears  to  be  precariously  limited,  if  we  may 
judge  by  the  size  of  the  vessel.  In  the  presence  of  this  double 
supply,  and  in  proportion  to  it,  the  hepatic  cells  display  their 
special  activity,  and  yield  glycogen,  urea,  and  bile.  The  ui^ea 
and  bile  are  carried  off  as  such,  the  former  by  the  hepatic  veins 
to  escape  by  the  kidneys,  the  latter  by  the  bowels.  The 
glycogen  has  a  less  simple  history.  It  accumulates  in  the 
liver  cells,  where  it  appears  as  a  form  of  amyloid  material 
specially  adapted  for  storing  up  in  an  insoluble  state  the  sugar 
and  part  of  the  proteids.  By  this  arrangement  the  blood  and 
body  generally  are  saved  from  being  flushed  with  sugar  after 
each  meal,  and  the  sugar  itself  is  not  wasted.  Under  the 
influence  of  a  ferment  the  glycogen  is  gradually  re-converted 
into  some  kind  of  sugar ;  the  amount  of  amyloid  material 
hydrated  varying  with  the  necessities  of  the  system.  This 
function  is  regulated  by  a  nervous  mechanism,  having  its  centre 
in  the  medulla,  with  efferent  and  (presumably)  afferent 
nerves. 

Another  point  in  connection  with  the  liver  to  be  carefully 
noted  by  the  therapeutist  is  the  circulation  of  the  hile.  The  bile, 
having  entered  the  bowel  and  mixed  with  the  chyme,  is  not 
entirely  evacuated  by  the  faeces.  On  the  contrary,  its  most  im- 
portant constituents,  the  biliary  salts,  are  re-absorbed  from  the 
bowel  and  carried  back  to  the  liver,  again  to  be  secreted  and 
reach  the  bowel.  Thus  the  bile  maybe  said  to  move  in  a  circle, 
comprised  by  the  bile  ducts  and  gaU  bladder,  the  intestine,  and 
the  portal  vein. 
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II.  PlIAllMACODYNAMICS. 

Although,  the  liver  is  apparently  so  inaccessible,  -wo  have 
great  control  over  the  influences  under  which  its  multiform 
activity  is  displayed. 

(1)  By  means  of  the  food  we  can  completely  interrupt 
the  hepatic  functions,  or  interfere  with  them  at  our  pleasure. 
The  amount  of  ui-ea,  the  secretion  of  bile,  the  proportion  of 
store  glycogen  in  the  liver,  may  be  modified  directly,  within 
certain  limits,  by  the  amount  of  food  allowed;  and  the  urea 
and  glycogen  may  be  respectively  made  to  vary  with  the 
relative  proportion  of  nitrogenous  and  amylaceous  constituents 
in  the  diet.  The  supply  of  oxygen  which  reaches  the  liver 
by  means  of  bodily  exercise,  is  equally  under  our  control. 
The  larger  the  volimie  of  oxygen  entering  the  liver,  the  more 
ready  and  complete  will  be  the  subtle  processes  of  chemical 
composition  and  decomposition  within  it.  We  thus  come  to 
appreciate  a  fact  of  the  first  importance — that  we  can  influence 
the  liver  through  the  medium  of  its  supphj.  But  we  can  do  so 
in  another  way..  We  can  tap,  as  it  were,  the  channel  of  supply, 
the  portal  vein.  The  radicals  of  the  portal  vein  in  the  rectum 
(superior  ha3morrhoidal)  anastomose  with  the  veins  aroimd 
the  anus;  and  leeches  applied  to  this  part  will  drain  blood  fi'om 
the  portal  system,  and  thus  indirectly  from  the  liver.  Closely 
allied  to  bleeding  in  principle  is  hydragogue  purgation,  which 
diverts  a  quantity  of  water  fi-om  the  portal  radicles  in  the  in- 
testinal wall,  and  secures  its  evacuation. 

(2)  The  liver  may  be  influenced  through  its  products,  by 
securing  the  proper  disposal  of  the  urea,  bile,  and  glycogen. 
In  the  bodily  organs,  as  in  the  practical  arts,  the  rate  of 
manufacture  cannot  be  maintained  unless  the  products  be  re- 
moved. We  have  seen,  in  the  stomach,  that  digestion  is 
arrested  by  accumulation  of  peptones  amongst  the  food.  In  the 
like  manner,  an  accumulation  of  urea,  of  bile,  or  of  glycogen, 
in  the  system,  interferes  with  the  hepatic  processes.  Now,  as 
we  shall  afterwards  see,  we  can  increase  the  elimination  of 
urea  by  the  kidney,  and  thus  indirectly  stimulate  the  Hver. 
On  the  same  principle,  the  disposal  of  the  bile  furnishes  us 
with  a  means  of  rousing  the  hepatic  functions.  This  brings  us 
to  consider  the  action  of  indirect  cholagogues. 

That  portion  of  the  circulation  of  the  bile  which  occurs  in 
the  intestine  is  thoroughly  under  our  control.  We  can  sweep 
the  bowel  empty  of  its  contents;  and  ^vnth  these  tho  bile, 
which  otherwise  would  have  been  re-absorbcd,  is  expelled  from 
the  body.  The  portal  blood  and  liver  are  thus  deprived  of 
material  in  which  tho  biliary  salts  exist  ready  made,  namely, 
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their  o^vn'  products ;  and  the  hepatic  ceUs  are  dnven  to  fresh 
secretion.  The  purgatives  which  SAvecp  away  the  old  bile, 
and  so  lead  to  the  production  of  new  bile,  are  called  in- 
direct cholagogues.  Mercurials  specially  act  upon  the  liver 
in  tliis  way. 

(3)  We  believe  that  we  can  modify  the  metabolic  processes 
in  the  liver  by  specific  hepatic  stimulants  and  depressants, 

irrespective  of  both  the  supply  and  the  products.  Thus,  Phos- 
phorus, Antimony,  and  Arsenic,  influence  the  metabolic  activity 
of  the  liver,  causing  a  greater  production  of  urea,  and  the  last 
two  a  free  flow  of  bile.  Bicarbonate  of  Sodium  and  Diluted 
Nitrohydrochloric  Acid  have  probably  the  same  effect  as 
regards  the  glycogen  and  the  bile.  Chloride  of  Ammonium 
remarkably  increases  the  amount  of  urea,  apparently  by  its  own 
decomposition,  but  still  probably  through  the  agency  of  the 
liver  cells.  Iron  increases  the  amount  of  urea.  Amyl  Nitrite 
stimulates  the  glycogenic  function.  On  the  other  hand,  there 
can  be  no  question  that  the  whole  process  of  hepatic  activity 
may  be  remarkably  reduced  by  means  of  Opium,  and  to  a  less 
degree  by  Quinine  and  Alcohol. 

The  direct  effect  of  certain  drugs  upon  the  secretion  of  bile 
is  unquestionable.  Podophylliu,  Phubarb,  Aloes,  Coloc^'nth, 
Colchicum,  Jalap,  Scammony,  Ipecacuanha,  Sulphate  of  Sodium, 
Phosphate  of  Sodium,  and  Chloride  of  Ammonium,  Nitro- 
hydrochloric Acid,  and  (non-official)  Euonymin  and  Iridin, 
stimulate  the  liver  substance  and  increase  the  amount  of  bile 
secreted,  and  are  therefore  direct  cholagogues.  Mercurials, 
including  Calomel,  as  well  as  acids,  and  such  substances  as 
Guaiacum,  Sarsaparilla,  etc.,  possibly  act  less  powerfully  as 
direct  hepatic  stimulants.  Opium  and  Morphine  reduce  the 
activity  of  the  secretion. 

III.  Pathological  Eelations. 

The  therapeutics  of  the  liver  will  be  best  illustrated  by  a 
study  of  the  treatment  of  its  functional  disorders.  The  common 
causes  of  derangement  of  the  liver  are  to  be  found  in  the 
materials  supplied  to  it,  namely,  food  and  air,  and  especially  in 
the  want  of  due  proportion  between  the  two.  Most  frequently 
there  is  excess  of  food — excess  of  rich  food,  especially  of  meat 
and  alcoholic  drinks,  causing  also  primary  indigestion.  On  the 
other  hand,  there  may  be  imperfect  oxygenation  of  the  blood 
supplied  through  the  hepatic  artery,  i.e.  deficient  respiration 
and  circulation,  generally  referable  to  sedentary  or  luxurious 
habits,  abstinence  from  muscular  exercise,  and  confinement  to 
ill- ventilated  hot  atmospheres.  Not  uncommonly  th  e  two  classes 
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of  causes  are  comljined,  as  is  well  seen  in  the  disorders  and  dis- 
eases of  the  liver  so  common  in  the  troj)ics. 

Another  way  in  which  disorders  of  the  liver  originate  is 
through  retention  of  the  products.  If  the  kidneys,  lungs,  or 
bowels  are  inactive,  the  liver  will  be  blocked,  as  it  were,  by 
urea,  uric  acid,  sugar,  and  bile  ;  and  hepatic  metabolism  will 
become  feeble.  This  condition  is  generally  referable  to  im- 
paired muscular  and  circulatory  activity ;  to  want  of  exercise, 
air  and  light,  which  beget  renal  and  intestinal  tori:)idity :  it 
is  the  disorder  of  town  life.  In  other  cases  debility  of  the  liver 
is  distinctly  inherited. 

In  whatever  way  induced,  derangement  of  the  liver  consists 
in  certain  disturbances  of  the  chemical  processes  within  it, 
which  manifest  themselves  by  altered  composition  of  the  ex- 
cretions and  many  well-marked  symptoms.  The  mine  con- 
tains an  excess  (rarely  a  deficiency)  of  urea,  an  excess  of  uric 
acid,  occasionally  sugar,  and  even  albuminous  bodies,  derived 
probably  from  the  liver;  whilst  its  reaction  is  disturbed,  the 
colouring  matter  is  in  excess,  and  leucin  and  tyrosin  make  their 
appearance  in  it.  The  bile  is  altered  in  quantity  and  quality, 
giving  rise  to  diarrhoea  or  constipation  with  foul  pale  stools,  to 
insijissation  of  bile  in  the  ducts  and  gall  bladder,  and  the  forma- 
tion of  gall  stones.  The  general  symptoms  of  biliary  disorder 
are  referable  to  the  circidation  in  the  blood  of  an  excessive 
amount  of  the  normal  products — m-ea,  uric  acid,  etc.,  and  of 
imperfectly  formed  products  allied  to  these.  Such  products  of 
disordered  metabolism,  though  dijffering  from  the  normal  only 
by  a  few  atoms,  or  in  the  arrangement  of  their  atoms,  may  be 
highly  deleterious  in  their  action  on  the  body.  Entering  the 
blood  by  the  hepatic  veins,  they  disturb  the  nervous  system,  and 
are  the  cause  of  the  sleepiness,  languor,  instability  of  temper, 
the  headache,  and  the  general  misery  and  melancholy,  so  familiar 
in  the  "  bilious."  They  enter  the  muscles  and  produce  aching, 
weariness,  muscular  debility,  and  trembling.  Palpitation  and 
flushing  indicate  their  action  on  the  circulation,  whilst  the 
general  nutrition  also  suffers.  If  this  condition  persist,  certain 
chronic  states  of  the  system  are  induced,  which  are  known  as 
gout  and  lithaemia.  The  heart  and  vessels  become  diseased, 
as  well  as  the  skin  and  joints.  Continued  disturbance  of  the 
reaction  and  constitution  of  the  uidne  leads  to  a  deposit  in  the 
urinary  passages  of  some  of  its  salts  in  a  solid  form,  constituting 
gravel  or  calculus  ;  and  structural  disease  of  the  kidneys  may 
ultimately  result. 

Absorption  of  bile  into  the  blood  may  occur  in  these  cases, 
but  more  so  in  actual  plugging  of  the  ducts,  which  leads  to 
jmindice.    In  either  case,  some  or  all  of  the  constituents  of  the 
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bile  enter  the  blood,  circulate  ^'itb  it,  colour  all  the  organs, 
and  are  cast  out  in  the  various  secretions,  especially  the 
urine. 

Lastly,  tl^e  glycogenic  function  of  the  liver  may  be  dis- 
ordered, and  sugar  make  its  appeai^ance  in  the  blood,  urine,  and 
all  the  tissues,  constituting  glycosuria  or  diabetes  mellitus. 
Excess  of  sugar-yielding  food  may  cause  this,  as  we  have  seen, 
but  well-marked  diabetes  is  generally  referable  to  derangement 
of  the  elaborate  nervous  and  chemical  processes  of  storing  and 
re-distributing  the  nutrient  elements  of  the  food  carried  on  in 
the  liver.  Hunger  and  wasting  are  therefore  its  prominent 
symptoms,  and  thirst  is  also  very  urgent  from  the  diuretic 
effect  of  the  sugar.  In  some  instances  diabetes  may  be  traced 
to  injury  or  disease  of  the  hepatic  ("  diabetic  ")  centre  in  the 
brain,  or  of  the  nervous  connections  between  it  and  the  liver. 

ly.  Natural  Recovery. 

Disorder  of  the  liver  disappears  under  favom^able  circum- 
stances ;  that  is,  with  a  return  to  the  nonnal  influences.  Re- 
covery is  assisted,  on  the  one  hand,  by  temporary  abstinence 
from  food,  brought  about  by  loss  of  appetite,  or  even  loathing 
for  food ;  and,  on  the  other  hand,  by  excretion  of  the  morbid 
products.  Excess  of  bile  relieves  itself  naturally  by  bilious 
diarrhoea.  Nature  requires  guidance,  however,  in  hepatic  dis- 
orders,^ for  the  languor,  depression,  and  muscular  debility  which 
it  originates  tend  to  give  rise  to  f  mother  indisposition  to  exercise; 
and  thus  to  an  aggravation  of  the  e\il. 

V,  Therapeutics. 

Hepatic  disorder  can  only  be  prevented  by  taking  a  com- 
prehensive \iew  of  the  relation  of  the  liver  to  the  organs  of 
digestion,  absorption,  blood  formation,  and  excretion.  The 
income,  in  the  form  of  food  and  air,  must  be  thoroughly  super- 
vised. The  diet  must  be  definitely  ordered.  Perfect  digestion 
and  intestinal  activity  must  be  secured.  In  many  cases  it  is 
found  that  when  this  has  been  done,  little  more  is  required. 
Abundant  bodily  exercise  must  be  recommended.  The  atmo- 
Sjphore  breathed  must  be  as  pure,  cool,  and  bright  as  possible. 
Sedentary  or  lazy  habits  must  be  changed  for  wholesome  exer- 
cise in  the  open  air,  in  the  form  of  walking  or  riding.  In  the 
class  of  cases  of  disordered  liver  constantly  met  with  in  laro-o 
towns,  change  is  essential  from  the  foul  hot  dull  atmosphere  of 
the  workshop  and  dwelling,  to  the  pure  air  of  the  parks  or  of 
the  country.  But  the  beneficial  effect  of  exercise  on  the  liver  is 
not  to  bo  estimated  solely  by  the  amount  of  oxygon  admitted 
It  wiU  ako  be  evident  in  increased  activity  of  the  kidneys 
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skin,  and  bowels,  all  of  which,  will  unburden  the  liver  by 
hastening  the  removal  from  the  blood  of  metabolic  products. 

If  prophylaxis  fail,  and  disorder  be  actually  present,  iynme- 
diate  treatment  must  be  undertaken.    The  first  step  will  be  to 
remove,  if  possible,  the  causes  of  the  disorder.    A  careful  in- 
quiry into  the  habits  and  constitution  will  often  reveal  serious 
errors  in  the  mode  of  living.    These  must  be  reformed  as  has 
just  been  suggested.  Active  medicinal  treatment  must  be  begun 
at  the  same  time  ;  and  in  arranging  the  details  of  this,  several 
objects  may  be  combined.    A  brisk  pui-ge  must  first  be  em- 
ployed, so  as  to  sweep  the  intestine  of  imperfectly  digested  food, 
and  stimulate  its  absorptive,  excretory,  and  locomotive  func- 
tions.   The  question  of  the  selection  of  a  purgative  introduces 
us  to  the  use  of  cholagogues.  Calomel  and  Colocynth,  Rhubarb 
and  Colocynth,  Podophyllin,  and  a  variety  of  alHed  purgatives 
and  cholagogues,  mentioned  in  the  second  section,  in  proper 
combination  with  carminatives,  are  in  constant  employment  for 
increasing  the  flow  of  bile.    An  almost  invariable  practice  is  to 
follow  up  the  purgative  by  a  saline,  and  the  rationale  of  this 
plan  is  obvious.  The  Sulphate  of  Magnesium,  Sulphate  of  Sodium, 
or  Tartrate  of  Potassium  and  Sodium  with  Tartrate  of  Sodium 
(Seidlitz  powder),  not  only  complete  the  evacuation  and  stimu- 
lation of  the  bowel  and  the  cholagogue  effect,  but  their  hydra- 
gogue  influence  (with  that  of  the  previous  purgative)  will  drain, 
a  certain  amount  of  water  from  the  portal  vein,  and  thus  reliev 
the  circulation  within  the  liver.    At  the  same  time  some  of  th 
salts  will  be  absorbed  into  the  blood,  and  excreted  by  the  kidney, 
which,  £is  we  shall  afterwards  see,  they  powerfully  stimulate, 
thus  opening  the  second  great  channel  of  relief  to  the  liver, 
the  urinary  discharge.    The  tartrates  pass  out  in  the  urine  a 
alkaline  carbonates,  and  by  this  means  the  excess  of  uric  aci 
which  may  have  threatened  or  had  actually  produced  gravel,  i 
neutralised  and  safely  conducted  from  the  body.  Altogethe 
the  time-honoui^ed  Blue  Pill  and  Seidlitz  powder  form  a  com 
bination  which  is  in  every  respect  scientifically  sound,  although 
probably  of  purely  empirical  origin.    In  urgent  cases  of  acu" 
hepatic  disorder,  the  therapeutist  may  even  divert  part  of  th 
blood  supply  by  tapping  the  portal  vein,  that  is,  by  api)lying 
leeches  round  the  anus. 

An  attempt  may  next  be  made  to  act  upon  the  liver  direct h/: 
to  rouse  its  metabolic  energy  by  one  of  the  specific  agents 
already  enumerated.  Perhaps  the  best  of  these  in  acute  he- 
patic disorder  is  Bicarbonate  of  Sodium,  given  between  meals 
in  some  of  the  combinations  suQ-gestcd  in  chapter  iii.,  espe- 
cially with  Rhubarb,  Senna,  or  Aloes.  In  more  chronic  cases. 
Chloride  of  Ammonium  or  Arsenic  often  proves  of  great 
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service  given  immediately  after  meals,  or  that  valuable  com- 
bination of  hepatic  stimulants,  the  Pilula  Hyclrargyri  Sub- 
chloridi  Composita,  given  every  night  for  a  week  on  end.  In 
cases  of  chi'onic  hepatic  disorder  originating  in  the  tropics, 
Diluted  Nitrohydrochloric  Acid  is  often  used  with  success  both 
internally  and  as  a  bath.  The  effects  of  hepatic  disorder 
upon  other  parts  of  the  system  ,  frequently  demand  direct  relief, 
such  as  the  headache,  languor,  or  mental  depression.  Alcohol 
will  fi-equently  answer  the  purpose,  but  induces  f m^ther  hepatic 
disorders,  and  is  otherwise  obviously  objectionable.  The  same 
remarks  apply  to  Opium,  except  in  very  small  doses  "  to  take 
the  edge  off  the  misery."  Quinine  given  after  meals  is  of  un- 
questionable service  in  many  mstances.  Tea  and  coffee  are 
useful  and  safe  remedies.  But  on  the  whole  too  much  reliance 
must  not  be  placed  on  treating  symptoms. 

For  the  treatment  of  that  remarkable  disorder  of  hepatic 
metabolism  which  is  called  diabetes  mellitus,  the  complete  re- 
arrangement of  the  diet  is  the  first  requisite,  by  the  removal  of 
amyloid  and  saccharine  substances  from  the  food.  Nothing 
in  the  whole  range  of  therapeutics  is  more  striking  in  its  way 
than  the  effect  of  Opium,  Morphine,  or  Codeine,  in  dispelling 
the  last  trace  of  sugar  from  the  urine  in  such  cases,  the  quan- 
tity of  the  drug  tolerated  being  sometimes  enormous. 
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skin,  and  bowels,  all  of  which  will  unburden  the  liver  by 
hastening  the  removal  from  the  blood  of  motabolic  products. 

If  prophylaxis  fail,  and  disorder  be  actually  present,  imme- 
diaie  treatment  must  be  undertaken.  The  first  step  will  be  to 
remove,  if  possible,  the  causes  of  the  disorder.  A  careful  in- 
quiry into  the  habits  and  constitution  will  often  reveal  serious 
errors  in  the  mode  of  living.  These  must  be  reformed  as  has 
just  been  suggested.  Active  medicinal  treatment  must  be  begun 
at  the  same  time  ;  and  in  arranging  the  details  of  this,  several 
objects  may  be  combined.  A  brisk  purge  must  first  be  em- 
ployed, so  as  to  sweep  the  intestine  of  imperfectly  digested  food, 
and  stimulate  its  absorptive,  excretory,,  and  locomotive  func- 
tions. The  question  of  the  selection  of  a  purgative  introduces 
us  to  the  use  of  cholagogues.  Calomel  and  Colocynth,  Ehubarb 
and  Colocynth,  Podophyllin,  and  a  variety  of  alHed  purgatives 
and  cholagogues,  mentioned  in  the  second  section,  in  proper 
combination  with  carminatives,  are  in  constant  employment  for 
increasing  the  flow  of  bile.  An  almost  invariable  practice  is  to 
follow  up  the  purgative  by  a  saline,  and  the  rationale  of  this 
plan  is  obvious.  The  Sulphate  of  Magnesium,  Sulphate  of  Sodium, 
or  Tartrate  of  Potassium  and  Sodium  with  Tartrate  of  Sodium 
(Seidlitz  powder),  not  only  complete  the  evacuation  and  stimu- 
lation of  the  bowel  and  the  cholagogue  effect,  but  their  hydra- 
gogue  influence  (with  that  of  the  previous  purgative)  will  drain 
a  certain  amount  of  water  from  the  portal  vein,  and  thus  relieve 
the  circulation  within  the  liver.  At  the  same  time  some  of  the 
salts  will  be  absorbed  into  the  blood,  and  excreted  by  the  Iddney, 
which,  £is  we  shall  afterwards  see,  they  powerfully  stimulate, 
thus  opening  the  second  great  channel  of  relief  to  the  liver, 
the  urinary  discharge.  The  tartrates  pass  out  in  the  urine  as 
alkaline  carbonates,  and  by  this  means  the  excess  of  uric  acid 
which  may  have  threatened  or  had  actually  produced  gravel,  is 
neutralised  and  safely  conducted  from  the  body.  Altogether 
the  time-honoured  Blue  PiU  and  Seidlitz  powder  form  a  com- 
bination which  is  in  every  respect  scientifically  sound,  although 
probably  of  purely  empirical  origin.  In  urgent  cases  of  acute 
hepatic  disorder,  the  therapeutist  may  even  divert  part  of  the 
blood  supply  by  tapping  the  portal  vein,  that  is,  by  applying 
leeches  round  the  anus. 

An  attempt  may  next  be  made  to  act  upon  the  liver  direct hj: 
to  rouse  its  metabolic  energy  by  one  of  the  specific  agents 
already  enumerated.  Perhaps  the  best  of  these  in  acute  lic- 
patic  disorder  is  Bicarbonate  of  Sodium,  given  between  meals 
in  some  of  the  combinations  sug'gested  in  chapter  iii.,  espe- 
cially with  Rhubarb,  Senna,  or  Aloes.  In  more  chronic  cases, 
Chloride  of  Ammonium  or  Arsenic  often  proves  of  great 


Substances  Acting  on  the  Liver.  479 


service  given  immediately  after  meals,  or  that  valuable  com- 
bination of  hepatic  stimulants,  the  Pilula  Hydrargjni  Sub- 
chloridi  Composita,  given  every  night  for  a  week  on  end.  In 
cases  of  chronic  hepatic  disorder  oiiginating  in  the  tropics, 
Diluted  Nitrohydrochloric  Acid  is  often  used  with  success  both 
internally  and  as  a  bath.  The  effects  of  hepatic  disorder 
upon  other  parts  of  the  system  frequently  demand  direct  relief, 
such  as  the  headache,  languor,  or  mental  depression.  Alcohol 
will  fi-equently  answer  the  purpose,  but  induces  fiu'ther  hepatic 
disorders,  and  is  otherwise  obviously  objectionable.  The  same 
remai'ks  apply  to  Opium,  except  in  very  small  doses  "  to  take 
the  edge  off  the  misery."  Quinine  given  after  meals  is  of  un- 
questionable service  in  many  mstances.  Tea  and  coffee  are 
useful  and  safe  remedies.  But  on  the  whole  too  much  reliance 
must  not  be  placed  on  treating  symptoms. 

For  the  treatment  of  that  remarkable  disorder  of  hepatic 
metabolism  which  is  called  diabetes  mellitus,  the  complete  re- 
arrangement of  the  diet  is  the  first  requisite,  by  the  removal  of 
amyloid  and  saccharine  substances  from  the  food.  Nothing 
in  the  whole  range  of  therapeutics  is  more  striking  in  its  way 
than  the  effect  of  Opium,  Morphine,  or  Codeine,  in  dispelling 
the  last  trace  of  sugar  from  the  urine  in  such  cases,  the  quan- 
tity of  the  drug  tolerated  being  sometimes  enormous. 
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CHAPTER  VIII. 

THE  BLOOD. 

We  wiU  now  suppose  that  the  products  of  absorption  and 
hepatic  metabolism  have  entered  the  blood.  The  peculiar  rela- 
tions which  the  blood  bears  to  the  solid  organs  gives  a  special 
character  to  its  pathology  and  therapeutics.  It  possesses  of 
itself  no  active  functions,  but  is  simply  a  great  fluid  medium 
which  conveys  nutrient  material  and  oxygen  to  the  tissues,  and 
carries  away  the  products  of  their  activity.  In  the  same  way  it 
is  the  medium  by  which  the  active  principles  of  dnigs  reach  the 
internal  organs,  without,  as  a  rule,  materially  disturbing  the 
functions  of  the  blood  itself.  It  is  not  surpiising  that  the  blood 
should  have  comparatively  few  primary  disorders,  whilst  it  is 
constantly  liable  to  suffer  in  consequence  of  disease  of  the 
digestive  organs  fi'om  which  we  have  traced  its  supply,  and 
of  the  excreting  organs  by  which  its  constituents  finally  leave 
the  body. 

I.  Physiological  Relations. 

The  physiological  relations  of  the  liquor  sanguinis  are  very 
obvious :  it  is  the  medium  of  nutrition.  It  carries  between 
the  different  organs  the  materials  which  are  the  sources  of 
energy,  namely  albumins,  fats,  sugar,  water,  and  salts,  as  wcU 
as  the  products  of  the  vital  processes — carbonic  acid,  water,  urea, 
salts,  and  other  substances.  It  poss3Sses  a  mean  volume,  an 
alkaline  reaction  depending  on  the  presence  chiefly  of  salts  of 
soda,  and  a  certain  general  uniforaiity  of  composition,  which, 
however,  varies  considerably  at  different  parts  of  the  cii-cula- 
tion — for  instance,  before  and  after  exposure  of  the  blood  10 
the  liver,  lungs,  muscles,  or  other  active  organs.  The  compo- 
sition of  the  liquor  sanguinis  is  indeed  the  balance  of  two 
opposed  processes — a  process  of  supply,  income,  or  ingestion, 
wliich  we  have  traced  through  the  liver  fiom  the  food ;  and 
a  process  of  production,  expenditure,  or  egestion,  carii^d  on 
by  the  active  organs  of  the  body,  mth  their  measurable  pro- 
ducts, energy  and  excretions.  The  white  corpuscles  are  physio- 
logically associated  with  the  plasma,  that  is,  arc  essentially 
nutritive,  in  function ;  they  are  probably  also  the  soui-co  of  the 
red  corpuscles. 

The  function  of  the  red  corpimlcs  is  perfectly  distinct  from 
the  fiuictious  of  the  plasma.  They  are  the  groat  medium  of 
respiration,  carrying  oxygen  from  the  lungs  to  the  tissues,  and 
are  thus  the  rospii'atory  elements  of  the  body.    It  is  importjint 
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for  the  therapeutist  to  rememher  that  the  red  corpuscles  consist 
chiefly  of  h(emoglohin^  Avith  a  small  quantity  of  salts,  which 
have  potassium  as  their  principal  hase  united  v,'ith. phosphoric  acid. 
Iron  is  an  essential  component  of  ha3moglohin  (C^jooH9qoN'ij,4 
FeSaOirg).  Whatever  may  ho  the  immediate  source  of  the  red 
corpuscles,  there  can  he  no  douht  that  the  most  important 
factors  in  their  development  are  food,  air,  and  free  exposure  of 
the  hlood  to  light.  "Ultimately  they  are  hroken  up,  their  pro- 
ducts forming  the  colouring  matters  of  the  various  secretions. 


II.  Pharmacodynamics. 


1.  Our  power  over  the  hlood  plasma  in  health  is  easily  appre- 
ciated. The  most  obvious  means  of  influencing  it  is  through 
the  income  or  supply.  We  can  alter  a  man's  diet,  his  digestion, 
and  his  hepatic  functions,  and  by  these  indirect  means  we 
retain  a  hold  on  the  vital  fluid.  We  can  also  modify  its  several 
constituents  during  their  ingestion — the  albumen,  sugar,  water, 
phosphates,  carbonates,  chlorides,  sulphates,  etc. — by  regu- 
lating the  food  or  administering  them  in  the  form  of  di'ugs. 
A  fact  of  great  therapeutical  importance  is  that  we  can  increase, 
within  certain  limits,  the  alkalinity  oi  the  plasma  by  means  of 
alkalies  or  alkaline  earths,  given  as  the  Bicarbonates  of  Potassium 
or  Sodium,  as  the  various  solutions  of  these  or  of  Lithia,  Lime,  and 
Magnesia  ;  or  in  a  more  moderate  degree  over  a  longer  period, 
by  means  of  the  many  natural  alkaline  waters,  such  as  those  of 
Vichy,  Carlsbad,  Baden  Baden,  Ems,  and  Bilin.  Alkalisers 
of  the  blood  act  upon  the  plasma  not  only  directly,  but  indirectly 
by  combining  with  uric  acid,  and  carrying  it  with  them  out  of 
the  system  by  virtue  of  their  diuretic  influence.  Potassium  is 
the  most  rapid  and  evanescent  alkaliser;  Sodium  is  slower 
and  more  permanent,  as  is  fully  described  at  page  41.  The 
citrates  and  tartrates  are  also  true  alkalisers  of  the  hlood,  being 
decomposed,  as  we  shall  presently  see,  in  the  presence  of  the 
red  corpuscles,  into  alkaline  carbonates.  It  is  much  more 
difficult  to  reduce  the  natural  alkalinity  of  the  blood 
Mmeral  Acids  have  very  little  effect  in  this  direction,  as  they 
enter  the  blood  in  the  form  of  neutral  salts  of  potash,  soda  etc 
which  pass  out  undecomposed.  Citric  and  Tartaric  Acids  remain 
partly  unchanged  in  the  plasma,  and  Benzoic,  Cinnamic,  and 
balicyhc  Acids  also  pass  through  it,  the  two  first  beinff  partly 
converted  into  hippuric  acid.  Free  Iodine  may  be  temporarily 
liberated  m  the  plasma  from  the  iodides.  ^ 

Besides  these,  most  of  the  materia)  medicce  enter  the 
system  through  the  plasma,  where  they  exist  in  every  possible 
torm,  whether  unchanged,  or  as  albuminates,  chlorides,  sulphates 
2  F — 8  * 
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etc.,  or  as  highly  complex  compounds.  It  is  most  important, 
however,  for  the  student  to  observe  that,  heyond  the  alkalies 
and  acids,  hut  few  drugs  act  upon  the  plasma.  The  groat 
majority  of  them  simply  exist  in  it,  and  are  conveyed  by  it 
to  the  tissues  and  organs  of  elimination,  where  they  exert  their 
specific  influence. 

But  we  may  go  beyond  this,  and  alter  the  total  amount 
of  blood  or  plasma  in  the  body  by  actually  adding  to  it  from 
the  blood  of  another  person  or  animal.  This  is  done  by  trans- 
fusion, a  powerful  means  of  restoring  the  blood,  but  one  which 
is  not  always  readily  available. 

2.  We  can  affect  the  value  of  the  plasma  through  the  ex- 
penditure  or  egesta.  We  have  seen  that  purgation  is  a  ready 
means  of  influencing  the  water,  salts,  albumen,  and  other  con- 
stituents of  the  plasma  in  the  portal  system,  and  thus  in  the 
blood  generally.  We  shall  find  in  subsequent  chapters  that  in 
the  same  way  we  can  stimulate  excretion  by  the  kidneys  and  by 
the  skin.  We  shall  also  discover,  under  the  head  of  metabolism, 
that  we  can  so  far  either  tax  or  spare  the  great  organs  which 
are  the  source  of  vital  energy  and  therefore  of  waste,  such 
as  the  muscles,  and  thus  the  metabolic  and  nutritive  value  of 
the  whole  blood.  But  we  can  go  much  farther  than  this:  we  can 
actually  abstract  a  certain  quantity  of  blood  by  venesection, 
cupping,  or  leeching,  as  we  have  already  seen  in  the  case  of  the 
portal  vein ;  and  such  alteration  in  quantity  will  cause  a  decided 
alteration  in  quality,  for,  as  we  shall  find  in  chapter  x.,  ab- 
straction of  blood  increases  the  amount  of  water  in  the 
plasma. 

3.  A  small  number  of  di'ugs  are  known  to  act  directly  upou 
the  white  corpuscles.  Quinine  reduces  theirnumber,  and  paralyses 
their  movements;  Veratrine  kills  them  (out  of  tbe  body).  All 
aromatic  oils,  resins,  and  gum-resins,  especially  ]Myrrh,  increase 
their  production  by  stimulating  intestinal  absorption. 

4.  We  can  increase  the  richness  of  the  blood  in  red  corpuscles, 
and  the  richness  of  the  individual  corpuscles  in  hemoglobin,  by 
giving  abundant  digestible  and  assimilable  food,  and  by  secur- 
ing the  activitj'-  of  the  lacteal  tract,  which  is  concerned  in  their 
production.  Fresh  air  and  sunlight  can  be  secured  by  change 
of  habits  or  residence.  We  can  also  increase  the  constituents 
of  the  red  corpuscles  admitted  into  the  system.  Iron,  which  the 
pharmacopoeia  provides  in  so  many  forms,  directlj^  increases  the 
amount  of  ha3moglobin  even  in  healthy  individuals.  Carbonate  of 
Potassium,inpropercombination  with  Iron,  asinthelMistura  Ferri 
Composita  or  Bland's  pill,  unquestionably  increases  its  value. 
Phos])horic  Acid,  whether  as  the  Diluted  Acid  or  as  the  Phosphate 
of  Iron  and  other  buses,  is  also  a  reputed  blood  restorer.  All 
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these  substances,  and  such  others  as  indirectly  improve  the 
quantity  and  quality  of  the  haemoglobin,  are  known  as  haema- 
tinics. 

Arsenic,  Phosphorus,  and  perhaps  other  metals  combine 
with  the  haemoglobin,  partially  reduce  it,  or  otherwise  interfere 
with  its  constitution  or  quantity,  so  as  to  impair  the  oxygenating 
power  of  the  corpuscles  if  given  in  full  doses.  Citrates  and 
Tartrates  have  a  peculiar  deoxidising  effect  on  the  blood, 
being  converted  in  part  into  carbonates  at  the  expense  of  the 
hoemoglobin,  thus,  2K3CgH507  +  Oig  (from  haemoglobin)  ~ 
3K0CO3  -f-  9CO2  -{-  5H2O.  Lead  reduces  the  number  of  the 
red  corpuscles,  but  probably  indirectly,  by  interfering  with 
digestion.  Iodine  and  Sulphm^  (Sulphides),  Turpentine,  and  a 
few  other  drugs,  such  as  Diluted  Hydrocyanic  Acid,  reduce  the 
oxy-haemoglobin  of  the  corpuscles,  but  only  after  excessive 
doses,  so  that  in  this  respect  they  may  be  regarded  not  as 
drags,  but  as  poisons,  and  will  be  noticed  in  the  next  section. 
The  Nitrites  of  Amyl  and  Sodium,  and  Spiritus  Athens  Nitrosi 
convert  part  of  the  htemoglobin  into  methsemogiobin,  but  only 
when  given  in  excess.  On  the  other  hand.  Alcohol  and  Quinia 
bind  the  oxygen  more  firmly  to  the  corpuscles,  and  thus  reduce 
oxygenation.  Nitrous  Oxide  gas  acts  indirectly  on  the  corpuscles 
by  takmg  the  place  of  oxygen,  but  does  not  chemically  combine 
with  the  hgemoglobin.  It  is  manifest  that  the  methods  of 
venesection  and  transfusion  will  influence  the  corpuscles  as 
weU  as  the  plasma. 

III.    Pathological  Relations. 

As  was  mentioned  in  the  introduction,  the  morbid  con- 
ditions of  the  plasma  are  chiefly  secondary ;  that  is,  caused  by 
disorder  either  of  the  organs  from  which  it  draws  its  supply 
—the  digestive  organs  and  liver,  or  of  those  by  which  its 
products  leave  the  body,  especially  the  lungs  and  kidneys. 

ITius  excess  of  blood,  which  constitutes  one  kind  of 
plethora,  is  referable  to  indulgence  in  food,  combined  with  lazy 
habits.  The  opposite  condition,  anaemia,  or  deficiency  of  blood 
IS  a  very  common  disorder,  which  may  arise  from  an  endless 
variety  of  causes,  whether  of  the  nature  of  want  (insufficient 
food  or  imperfect  digestion)  or  of  waste  (excessive  work,  growth 
exhaustmg  diseases  or  ha3morrhage) .  The  constituc  n' s  of  the 
ft'"?  ^"'t^*  disordered,  but  this  subjec^.  is  still 

obscure.  The  albumins  are  deficient  in  an^emia.^  Carbonic 
acid  increases  in  respiratory  difficulty.     The  water  of  the 

whor/ff.'''''''r^  ^"^"V^  '  ^''""^^y  diminished  in  cholera! 
where  its  excretion  is  excessive.  The  alkalinity  of  the  plasma 
IS  beheved  to  be  reduced  in  rheumatism,  from  some  unknown 
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cause.  Uric  acid  is  certainly  in  excess  in  gout.  In  calculous 
subjects  there  is  apparently  some  obscure  tendency  to  distur- 
bance of  the  reaction  of  the  blood,  referable  to  derangement 
of  primary  and  secondary  digestion.  Sugar  is  in  excess  in 
diabetes,  probably  from  disordered  supply  ;  urea  is  in  excess  in 
Bright's  disease,  from  defective  excretion.  The  white  corpus- 
cles are  liable  to  abnonnal  increase,  as  in  leukaemia,  but  it  is 
still  doubtful  whether  these  are  instances  of  primary  disease  of 
the  blood. 

The  diseases  of  the  red  corpuscles  are  certainly  few  and 
imperfectly  known;  practically  they  may  be  represented  as 
deficiency,  and  deoxydation  or  reduction  of  haBmoglobin.  Be- 
Jiciency  of  hcemoglobin,  whether  traceable  to  want  of  blood  as  a 
whole,  to  poverty  of  the  blood  in  red  corpuscles,  or  to  deficiency 
of  the  individual  corpuscles  in  haemoglobin,  reduces  the  oxy- 
genating value  of  the  vital  fluid.  All  the  bodily  functions  become 
feeble  :  the  patient  is  weak,  dull,  sleepy,  and  suffers  from  every 
possible  functional  derangement,  especially  shortness  of  breath. 

Reduction  of  haemoglobin,  or,  more  correctly,  of  oxyhaemo- 
globin,  is  a  result  of  the  admission  to  the  blood,  in  poisonous 
quantities,  of  certain  substances  which  we  have  ah-eady 
mentioned,  such  as  Phosphorus,  Arsenic,  or  Turpentine  in 
poisonous  doses.  Carbonic  Oxide  enters  into  combination  with 
the  haemoglobin,  whilst  the  oxygen  is  expelled  from  the 
corpuscles.  Hydi'ocyanic  Acid  unites  partly  with  oxyhaemo- 
globin,  partly  with  reduced  haemoglobin.  Other  bodies,  such 
as  Sulphuretted  Hydrogen,  seize  upon  and  combine  Tvath  the 
oxygen,  leaving  the  reduced  haemoglobin  to  be  dissolved  out  of 
the  corpuscles  and  diffused  through  the  blood.  Either  of  these 
conditions  is  highly  dangerous,  the  new  hcemoglobin  compound 
in  the  first  case  being  with  difficulty  replaced  by  oxyhaRmoglobin ; 
whilst  the  reduction  and  solution  in  the  second  case  are  incom- 
patible with  life  if  they  have  occurred  to  any  extent. 

IV.  Natural  Recovery. 

The  quantity  and  functional  value  of  the  liquor  sanguinis, 
being  but  the  balance  botween  the  income  and  output  of  the 
body,  readily  return  to  the  normal  after  disturbance.  The 
same  is  true  of  the  corpuscles.  As  long  as  the  disorders 
of  the  red  corpuscles  are  of  a  purely  "quantitative  kind, 
the  restoration  of  the  normal  conditions  is  followed  by 
a  return  of  the  blood-elements  to  their  proper  constitution. 
The  natural  means  of  recovery  are  to  be  found  in  the 
shortness  of  breath  and  debility  which  accompanies  an.Tmia, 
and  which  compel  the  patient  to  spare  the  blood  every 
possible  source  of  waste.  At  the  same  time  the  increased 
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frequency  of  the  pulse  and  breatliing  compensate  for  want  of 
htemoglobin.  Unfortunately  there  is  here  as  elsewhere  a  limit 
to  recovery,  as  when  large  quantities  of  a  poison,  such  as 
carbonic  acid,  have  entered  the  blood,  or  when  the  hsemoglobin 
has  been  reduced. 

V.  Therapeutics. 

The  facts  which  we  have  reviewed  under  the  four  preceding 
heads  are  highly  encouraging  to  the  practical  therapeutist. 

In  plethora  he  will  reduce  the  amount  of  food,  increase  the 
excretions,  and  prescribe  increased  bodily  exertion;  five-and- 
forty  years  ago  he  would  have  bled  the  patient  freely,  and 
repeated  the  operation  at  regular  intervals. 

Ancemia  must  be  treated  by  the  opposite  class  of  measures, 
which  will  be  discussed  immediately  under  the  head  of  the 
red  corpuscles.  Speaking  generally,  we  must  sustain  and 
restore  the  appetite  and  digestion,  spare  the  body  every  possible 
exertion,  maintain  healthy  excretion,  and,  if  the  condition 
be  urgent,  even  transfuse  blood  into  the  veins.  Deficiency  of 
albumen  is  met  by  the  same  measures.  Excess  of  carbonic  acid 
demands  artificial  respu^ation,  as  we  shall  fiiid  under  respiratory 
diseases. 

When  the  indication  is  to  increase  the  alkalinity  of  the 
plasma  in  rheumatism,  gout,  and  allied  morbid  states,  we 
administer  salts  of  Potassium,  Sodium,  Ammonium,  Lithium,  or 
the  Alkahne  Earths,  the  Alkaline  Citrates  and  Tartrates  being  the 
most  suitable  because  large  quantities  can  be  admitted  into  the 
blood  without  deranging  digestion.  Acids,  which  have  so  little 
influence  in  the  opposite  direction,  are  fortunately  seldom  called 
for.  The  treatment  of  poisons  in  the  blood,  whether  formed 
in  the  body  or  introduced  from  without,  will  rationally  consist 
first  in  removing  their  cause,  e.g.  indigestion  or  renal  disorder, 
or  in  decomposing  or  neutralising  them  chemically.  This 
introduces  us  to  the  second  use  of  alkalies  in  the  blood.  The 
acid  of  rheumatism,  whatever  it  may  be,  and  the  uric  acid  of 
gout,  are  converted  into  soluble  salts  by  the  Alkalies  and  Alka- 
line Earths,  and  these  salts  are  fortunately  diuretic.  In  this 
way  excess  of  acid  is  not  only  neutralised,  but  conveyed  out  of 
the  system,  and  the  reaction  of  the  urine  may  be  used  as  a  test 
of  the  success  of  our  action  on  the  blood.  This  end  is  secured 
in  acute  cases  by  the  free  exhibition  of  the  milder  salts  of 
Potassium,  Sodium,  Ammonium,  and  Lithium  ;  in  chronic  cases 
by  treatment  at  an  alkaline  bath,  such  as  Ems,  Homburg,  Yich}^ 
Carlsbad,  Buxton,  or  Bath.  Metallic  poisons,  such  as  lead,  are 
removed  from  the  blood  and  tissues  in  a  precisely  similar  way  ; 
lead,  for  example,  by  Iodide  of  Potassium  or  Sulphur  baths! 
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Poisons  may  also  be  removed  from  the  blood  by  simxjle  increase 
of  the  excretions — carbonic  acid  through  the  lungs  by  artificial 
respii-ation ;  urea  by  diuresis,  free  purgation,  and  diaphoresis; 
and  so  with  the  products  of  indigestion,  which  is  rehevcd  by  a 
cathartic  pill  and  a  saline  draught. 

If  the  hcemoglohin  he  deficient,  we  must  secure  a  sufficient 
supply  of  digestible  and  nutritious  food,  pure  air,  and  direct 
sunlight ;  reduce  the  amount  of  work,  by  ordering  rest  or  even 
confining  the  patient  to  bed;  and  attend  to  all  the  functions 
which  are  connected  with  the  formation,  growth,  and  purifica- 
tion of  the  blood.  Correction  of  derangements  of  the  stomach 
and  bowels  always  demands  special-  attention,  and  is  a  sine 
qud  non  for  success.  At  the  same  time,  any  actual  waste  of  the 
blood  must  be  arrested,  if  iDossible.  Passive  haemorrhages  must 
be  checked.  Growth  and  development  may  be  rendered  less 
trying  by  directing  the  blood  to  parts  where  it  is  specially 
required;  for  instance,  to  the  uterus  by  means  of  emmena- 
gogues.  We  must  next  hasten  to  restore  the  red  corpuscles  by 
suppljdng  their  important  chemical  elements — Iron,  Phosphoric 
Acid,  and  Potash.  Long  before  the  composition  of  hoemoglobin 
was  imderstood,  it  had  been  empirically  discovered  that  Iron 
was  a  certain  remedy  for  "  want  of  blood."  This  is  our  daily 
experience  still ;  science  in  this  instance  has  confii'med  and  not 
suggested  practice.  Iron  has  other  actions  and  uses  thera- 
peutically, but  its  chief  employment  is  as  a  hajmatinic.  The 
particular  form  in  which  the  metal  may  be  administered  is 
discussed  imder  its  own  head,  but  one  or  two  combinations 
Avith  iron  must  be  noticed  here.  The  Mistura  Ferri  Com- 
posita,  an  old-established  empirical  combination  of  Proto- 
sulphate  of  Iron,  Carbonate  of  Potassium,  Myrrh,  and  Aromatics ; 
the  Pilula  Aloes  et  Ferri ;  and  the  non-official  pill  of  Blaud, 
containing  Protosulphate  of  Iron  and  Carbonate  of  Potassium, 
are  specially  successful  remedies  in  antsmia,  the  rationale  of 
which  wiU  now  be  obvious  to  the  student.  The  Phosphate 
of  Iron  is  also  indicated,  and  is  highly  successful,  in  some 
instances.  Altogether,  the  medicinal  treatment  of  deficiency 
of  ha3mogiobin  practically  resolves  itself  into  the  continuous 
administration  of  iron  in  some  useful  form  or  combination, 
without  impairing  digestion  or  the  action  of  the  bowels. 

In  urgent  cases  of  want  of  blood  corpuscles,  whether  acutely 
developed  by  haemorrhage,  or  progressing  slowly  to  an  extreme 
degree,  transfusion  must  be  practised. 

Reduction  of  oxyJmmoglobin  defies  therapeutical  measures 
if  it  have  advanced  beyond  the  very  first  stage ;  that  is,  the 
treatment  of  poisoning  by  carbonic  oxide,  prussic  acid,  etc.,  is 
rarely  successful.    It  must,  however,  be  attempted.  Combined 
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venesection  and  transfusion  would  theoretically  be  the  proper 
treatment — to  remove  disorganised  blood  and  poison,  and  to 
replace  them  by  healthy  corpuscles  and  jDlasma.  But  this  is 
manifestly  very  rarely  practicable.  All  that  can  be  done,  as  a 
lode,  is  to  sustain  the  circulation  and  respiration,  by  general 
stimulants  and  artificial  respiration,  and  thus  preserve  vitality 
by  means  of  the  oxygen  and  hcemoglobin  that  may  still  remain 
active.  In  every  case  it  will  be  proper  to  do  this  until  trans- 
fusion can  be  undertaken. 


Sixorsis  OF  Substances  which  act  on  the  Blood. 


Substances  which  act 
on,  or  are  recomposed 

IN  THE  Pi  ASMA. 

Substances 
which  act  on 
THE  White 
Corpuscles. 

Substances  which  act  on 
THE  Eed  Corpuscles. 

Potassii  lodidum 
Sulphur  (Hydrosulplmric 
Acid) 

Benzoinum;  Acid. Benzoic, 

Styrax 

Salicylates 

Oleum  Olivse 

Oleum  MorrluiaB 

Succus  Limonia 

Potassium 

Sodium 

Li  r  Ilium 

Calcium 

Maoris  esi  am 

Acids 

Quinina 

Veratrina 

Myrrlia 

Aromatics  (indi- 
rectly) 

Iodides 

Sulphur  (Hydrosulphuric 

Ac  dj 
Quiuina 
Alcohol 
Sodium  Nitrite 
Spiritus  jEtheris  Nitrosi 
Acidum  Hydrocyanicum 

Dilutum 
Oleum  Terebiutliinse 
Potassium 
Ferrum 

Acidum  Arseniosum 
Phosphorus 

Tartai-ic  and  Citric  Acids 

CHAPTER  IX. 

METABOLISM— the  ACTION  OF  MEDICINES — ALTERATIVES. 

AVe  now  pass  on  to  consider  the  process  of  nutrition  or  metabo- 
lism, that  IS,  the  activity  of  the  tissues,  the  development  of  force 
by  protoplasm  m  the  presence  of  blood.  We  shall  find  that  this 
subject  has  an  important  bearing  on  the  action  and  uses  of 
many  drugs  and  other  therapeutic  measures. 

I.  Physiological  Relations. 
The  best  means  of  comprehending  the  obscure  subiect  of 
metabolism  is  to  take  the  instance  of  a  muscle.    A  muscle  has 
a  definite  structure ;  enjoys  a  free  supply  of  blood ;  displays 
force  duimg  the  period  of  its  contraction,  namely,  meclianicS 
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energy,  heat,  and  sound ;  and  produces  certain  chemical  sub- 
stances, i.e.  carbonic  acid,  water,  sarkolactic  acid,  kreatin,  othei 
allied  nitrogenous  bodies,  and  possibly  urea.  The  blood  which 
passes  thi'ough  the  muscles  becomes  venous,  that  Ih,  loses  oxygen 
and  a  small  quantity  of  proteids,  and  takes  up  the  waste  pro- 
ducts. 

In  doing  this  work,  the  muscle  first  incorporates  the  oxygec 
and  certain  elements  of  the  plasma  with  its  own  substance, 
however  loose  that  combination  may  be.  In  this  respett  the 
molecules  of  the  muscle  are  being  constantly  changed.  It  is  a 
fact  of  the  first  importance  to  the  pharmacologist  that  when  a 
muscle  or  other  living  tissue  incorporates  metabolic  materials, 
and  forms  force  and  other  products  from  them,  its  own  mole- 
cules are  changed  or  altered.  If  the  blood  or  plasma  supplied 
varies,  so  will  vary  not  only  the  materials  that  are  incorporated, 
the  amount  and  even  the  character  of  the  force  and  the  pro- 
ducts, but  also  the  chemical  (possibly  even  the  anatomical) 
constitution  of  the  active  protoplasm.  In  one  sentence,  we  may 
say  that  the  muscle  and  the  plasma  act  and  re-act  upon  each 
other :  that  the  protoplasm  acts  on  or  alters  the  lymph ;  the 
lymph  acts  on  or  alters  the  protoplasm. 

This  process  of  double  decomposition  appears  to  be  going  on 
in  every  organ  and  tissue  of  the  body  ;  though,  naturally,  the 
tissue  being  different  in  each  case,  so  are  the  particular  sub- 
stances broken  up  by  it,  the  products  yielded  by  it,  and  the 
particular  kind  of  force  which  it  displays,  for  instance  secretion, 
nervous  energy,  growth  and  development.  The  oxygen  and 
the  plasma  are  carried  to  the  organs  by  the  arterial  blood  ;  the 
heat  is  distributed  and  lost ;  the  carbonic  acid,  water,  and 
nitrogenous  and  other  products  are  excreted  by  the  limgs,  skin, 
kidneys,  and  bowels  ;  and  the  active  organs  are  maintained  in 
size  and  vigour  amidst  all  the  change. 

There  are  various  means  of  estimating  the  state  of  meta- 
bolism in  the  living  body.  We  may  measm-e,  first,  the  amount 
of  force  displayed — the  muscular  acti\dty  or  tone,  the  rate  of 
growth,  the  temperature,  the  mental  capacity ;  or,  secondly,  the 
amount  of  material  consumed — the  food  taken  and  the  air  in- 
spired ;  or,  thirdly,  the  products  of  metabolism,  that  is,  the 
excretions.  The  first  two  means  are  by  no  means  always 
available  with  accuracy.  This  is  what  makes  the  examination 
of  the  lu'ine,  the  principal  excretion,  so  important  in  the 
majority  of  clinical  cases ;  for  kno'SNang  the  state  of  the  urine, 
we  can  work  backwards,  as  it  were,  and  estimate  the  functional 
activity  and  even  the  anatomical  state  of  the  organs  in  which 
its  constituents  have  been  produced. 

Unfortunately,  metabolism  is  not  the  simple  process  which 
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we  have  described,  but  in  many  respects  still  very  obscure. 
Thus  the  proteids  are  not  at  once  broken  down  into 
carbonic  acid,  water,  and  nitrogenous  compounds,  as  repre- 
sented above.  In  some  of  the  tissues  at  least  there  are  inter- 
mediate products,  one  of  which  is  fat,  which  is  in  turn  oxydised 
into  carbonic  acid  and  water.  It  is  also  probable  that  aU 
metabolism  is  associated  with  ferments,  if  not  actually  due 
to  their  activity,  like  digestion  and  the  coagulation  of  the 
blood.  Lastly,  the  intimate  protoplasmic  changes  which  are 
the  basis  of  ^dtal  force  are  controlled  by  the  central  nervous 
system,  by  trophic  centres  lying  in  the  cord  and  cerebrum, 
with  afferent  and  efferent  trophic  nerves. 

II.  Pharmacodynamics. 

This  brings  us  to  the  second  part  of  our  inquiry— our  power 
over  metabolism  in  a  healthy  individual.  This  is  greater  than 
would  at  first  appear. 

1.  Our  influence  on  metabolism  through  the  blood  as  a  whole, 
has  been  fully  discussed  in  the  preceding  chapter,  and  does 
not  require  to  be  more  than  mentioned  here. 

2.  We  can  affect  nutrition  through  the  constituents  of  the 
blood  which  supply  material  to  the  particular  organs.  Ex- 
perience taught  us,  long  before  science,  how  to  feed  a  man  in 
training  for  muscular  exertion ;  which  kinds  of  food  are  specially 
suited  for  the  exercise  of  the  brain,  for  the  periods  of  growth 
and  development,  of  pregnancy  and  lactation,  of  degeneration 
and  decay.  It  is  but  expressing  the  same  fact  in  other  words 
to  say  that  by  supplying  an  excess  of  certain  kinds  of  food, 
we  can  increase  the  activity  of  an  organ,  the  cells  of  which 
appear  to  exercise  themselves  more  vigorously  when  their 
natural  soui^ce  of  energy  and  nutrition  is  freely  supj^lied 
to  them.  Alcohol,  Cod-liver  Oil,  Olive  and  Almond  Oils  are 
thus  valuable  foods,  or  nutritive  tonics. 

3.  An  increased  supply  of  oxygen  in  the  blood  increases 
metabolism.  The  valuable  influence  of  fresh  air  on  active 
organs  is  familiar,  and  we  have  learned  in  this  connection 
the  use  of  Iron,  which  is  thus  a  hsematinic  tonic. 

4.  An  increased  amount  of  work  is  an  interesting  means  of 
increasing  protoplasmic  activity.  By  throwing  more  weight 
upon  a  muscle,  up  to  a  certain  point,  we  can  increase  the  force 
of  its  contraction.  This  is  exercise  ;  and  it  must  be  accompanied 
by  a  sufficient  supply  of  plasma  and  oxygen.  A  man  in 
training  not  only  selects  his  food  and  air,  ))ut  throws  an  in- 
creased amount  of  work  on  his  muscles  by  exercising  them 
regularly. 
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5.  We  can  influence  metabolism  by  means  of  the  excretions^ 
that  is,  by  hastening  the  removal  of  its  products  through  the 
lungs,  kidneys,  skin,  and  bowels,  as  we  have  already  seen  in  the 
case  of  the  stomach  and  liver.  The  same  principle  manifestly 
applies  to  all  the  tissues. 

6.  The  trophic  centres  are  amenable  to  impressions  carried  in 
by  their  afferent  fibres,  and  such  of  these  fibres  as  originate  in 
the  surface  of  the  body  are  thoroughly  accessible,  and  ready  to 
convey  any  influence  which  we  may  impress  upon  thom,  such  as 
extremes  of  heat  and  cold,  by  means  of  the  cold  bath  or 
douche,  stimulation  by  Mustard  or  Cantharides,  and  the  direct 
battery  current. 

7.  The  metabolic  activity  of  a  part  may  be  increased  by  cer- 
tain local  measures  which  are  familiar  to  us,  as  friction  and  sham- 
pooing. The  physiological  effects  of  these  local  alteratives  or 
local  tonics  are  very  powerful.  Their  action  is  complex,  partly 
direct  and  partly  reflex  through  the  trophic  nerves.  They  cause, 
first,  dilatation  of  the  local  vessels,  leading  to  increased 
circulation  in  the  tissues ;  more  rapid  removal  of  the  products 
of  nutrition  by  the  lymphatics  and  veins ;  and  an  actual  exercise 
of  the  tissue  elements,  e.^.  of  the  muscles,  by  well-arranged 
movements.  No  doubt  these  effects  can  be  increased  by  the  use 
of  certain  local  circulatory  stimulants,  in  the  foi-m  of  liniments 
of  Ammonia,  Alcohol,  Chloroform,  and  the  great  group  of 
Volatile  Oils  of  the  Tm-pentine  and  Camphor  series.  But, 
further,  these  local  alteratives  and  tonics  react  upon  nutrition 
generally,  probably  through  the  nervous  system,  and  greatly 
stimulate  it,  improving  the  appetite  and  digestion,  and  rapidly 
causing  an  increase  in  the  strength  and  the  weight  of  the  body, 
and  thus  become  general  tonics.  The  action  of  poultices, 
blisters,  some  forms  of  electricity,  and  other  local  applications, 
on  the  nutrition  of  deeper  parts,  which  is  known  as  counter- 
irritation,  is  discussed  in  chapter  xv. 

8-  The  surrounding  te^nperature  has  a  powerful  effect  upon 
nutrition.  Heat  and  cold  are  universally  recognised  as  being 
stimulating,  enervating,  relaxing,  tonic  or  bracing,  as  the  case 
may  be.  Water,  in  every  form,  from  vapour  to  solid  ice,  is  a 
convenient  means  of  bringing  any  temperature  that  may  be  de- 
sired into  contact  with  the  tissues,  whether  directly  or  indirectly 
through  the  vessels  and  nerves.  In  other  words,  we  possess, 
and  have  greatly  elaborated,  the  means  of  affecting  nutrition 
by  baths  and  climate,  the  actions  and  uses  of  which  are  the 
subjects  of  balneology  and  climatology. 

9.  Medicines. — We  have  made  a  further  important  discovery 
with  respect  to  our  influence  over  metabolism — that  we  C!in 
admit  to  the  organs  other  than  the  normal  constituents  of  the 
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blood,  and  allow  them  to  participate  in  the  vital  processes. 
Thus,  if  such  foreign  substances  as  Mercury  or  Lead  be  in- 
troduced into  the  blood,  the  muscular  and  other  tissues  will 
take  them  into  their  substance,  just  as  they  take  up  proteid^, 
salts  of  lime,  and  water,  and  incorporate  them  in  a  loose 
chemical  way,  their  own  proper  composition  being  essentially 
unaltered.  By  whatever  channel  they  may  be  introduced  into 
the  blood,  most  of  the  active  principles  of  the  materia  medica 
are  carried  in  the  plasma  to  the  tissues  and  organs,  and  are  said 
to  "  act  upon"  or  to  "have  a  specific  action  "  upon  them.  Thus, 
Iodine  acts  upon  the  glands.  Bromine  upon  the  brain.  Potash  on 
the  heart,  and  so  on.  By  this  expression  we  mean  that  the  medi- 
cines having  reached  an  organ  take  part  in  the  process  of  meta- 
bolism; that  they  become  loosely  incorporated  with  the  ana- 
tomical elements  of  the  part ;  that  they  form,  either  in  these,  or 
in  the  presence  of  these,  certain  chemical  compounds  with  oxy- 
gen, different  from  the  ordinary  ;  that  they  are  cast  out  again 
in  the  metabolic  products,  either  unchanged  or  in  a  new  chemical 
form ;  and  that,  in  thus  passing  through  the  organ  and  taking 
part  in  its  activity^  they  have  mocVified  the  force  which  it  displays. 
Thus,  Alcohol,  in  passing  into  muscle,  becomes  oxydised  and 
converted  into  carbonic  acid  and  water,  and  in  the  process  of 
decomposition  increases  the  force  of  muscular  contraction. 
Alcohol  is  accordingly  said  to  act  specifically  upon  muscles. 
So  with  all  tissues  and  organs:  some  incorporate  from  the 
blood  one  substance,  some  another.  Just  as  the  life-processes 
of  the  various  tissues  and  organs  differ  from  each  other,  so  will 
some  select  or  be  acted  on  by  some  principles,  others  by  other 
principles.  Gland  protoplasm  is  acted  upon  by  Iodine,  nervous 
protoplasm  by  Bromine,  muscle  protoplasm  by  Potassium,  red 
corpuscle  protoplasm  by  Iron,  and  so  on. 

Here  it  is  necessary  to  offer  a  word  of  caution.  The  expres- 
sion "  action"  of  a  medicine  is  generally  used  in  a  much  wider 
sense  than  that  just  indicated.  When  we  say  that  a  given 
therapeutical  substance  acts  upon  "  an  organ,"  we  do  not  always 
mean  that  it  acts  upon  the  protoplasm  of  that  organ.  When  we 
say  that  alcohol  acts  upon  the  skin,  flushing  it  and  increasing 
its  heat  and  secretion,  we  do  not  imply  that  alcohol  is  de- 
composed by  the  connective  tissue-ceUs  of  the  skin.  An  organ 
possesses  not  only  active  protoplasmic  cells  but  vessels  and 
nerves ;  and  a  vast  number  of  the  effects  of  di'ugs  upon  or^•an3 
are  due,  as  we  shaU  see  in  subsequent  chapters,  to  their  action 
upon  the  vessels  and  the  nerves  that  supply  these  organs. 
Ultimately  of  coui^se,  all  drugs  do  act  upon  protoplasm  in  some 
toi-m,  on  the  protoplasm  of  muscular  tissue,  of  nerve-ganglia, 
oi  the  waUs  of  blood-vessels,  or  of  the  ccUs  of  the  nerve-centres 
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which  regulate  the  vessels.  But  for  practical  purposes  it  is 
highly  important  to  keep  the  action  of  drugs  upon  the  protoplasm 
of  an  organ  quite  distinct  fi-om  their  action  upon  the  organ 
through  its  nerves  or  its  blood  sujjply. 

Alteratives. — The  subject  of  metabolism  introduces  us  to  a 
term  applied  to  certain  drugs,  namely,  alteratives.  This  word, 
like  many  other  terms  in  therapeutics,  never  had  an  exact 
application,  and  therefore  defies  coiTect  definition.  Still,  it  is 
retained  as  a  useful  word,  and  its  meaning  may  be  discussed  if 
it  cannot  be  defined.  We  have  seen  that  we  can  increase  the 
amount  of  work  done  by  an  organ  in  several  ways,  through 
food,  air,  local  stimulation,  etc.,  which  make  it  build  up  and 
break  down  more  actively  both  its  pabulum,  the  lymph,  and  its 
own  proper  elements  :  which,  in  one  word,  exercise  it.  Certain 
medicinal  substances  also  are  found  to  increase  mexabolism,  the 
chief  of  which  are  Mercury  and  Iodine,  Phosphoras,  Antimony, 
Arsenic,  Salicylates,  Sulphides,  and  certain  doubtful  vege- 
table agents,  such  as  Sarsa  and  Guaiacum.  The  particular 
way  in  which  each  of  these  drugs  increases  tissue  waste  is 
given  under  its  own  head,  as  far  as  it  is  known.  It  naturally 
occurs  to  us,  that  the  action  of  these  medicines  is  another  form 
of  exercise  of  the  tissues.  When  Mercury  and  Iodine,  for 
example,  have  entered  into  combination  with  li\dng  protoplasm, 
and  been  again  disengaged  or  thi-own  out  of  combination  with 
it  in  the  metabolic  products,  they  have  made  it  do  a  certain 
amount  of  work :  and  to  a  corresponding  extent  they  have 
effected  a  change  and  a  renewal  of  its  proper  molecules ;  they 
have  hastened  its  nutrition:  their  action  may  be  said  to  be 
alterative.  We  find  that  an  essential  condition  of  the  success  of 
alterative  drugs  is  a  fi^ee  supply  of  the  nonnal  som-ces  of  meta- 
bolism, food  and  air,  just  as  it  is  of  physical  exercise,  that  the 
constructive  part  may  keep  pace  with  the  destructive  part  of 
metabolism.  If  food  and  air  fail,  the  health  rapidly  breaks 
do-viTi,  the  body  wastes,  and  death  may  result.  Possessing  a 
powerful  and  peculiar  action  like  this,  these  medicinal  agents 
fully  deserve  the  name  of  alteratives,  and  any  method  of  treat- 
ment which  may  bo  founded  upon  their  action  is  incomplete 
unless  it  include  abundant  feeding  and  fresh  air. 

Opposed  to  the  alteratives  are  an  important  class  of  drugs 
which  diminish  metabolism.  Alcohol  has  this  action,  appa- 
rently by  being  itself  so  readily  oxydised  in  the  tissues  that  it 
robs  the  ceUs,  as  it  wore,  of  oxygen,  while  it  also  binds  tl\o 
oxygen  more  firmly  to  the  red  corpuscles,  and  thus  in  two 
dificront  ways  spares  tissue  change.  Quinine  also  lowers  ox>j| 
gcnation,  and  has  a  further  influence  in  preventing  oxydation 
of  protoplasm,  which  is  imperfectly  understood.  Probably 
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Alcohol,  Quinine,  Antipyrine,  Kairiu,  Chinolin,  and  Salicin, 
al&o  diminish  the  activity  of  the  natural  metaholic  ferments. 

Complex  Measures. — Some  of  the  most  powerful  means  at  our 
disposal  for  influencing  nutrition  are  a  combination  of  the  pre- 
cecUng  measures.  The  best  illustration  of  this  is  the  treatment 
carried  on  at  a  foreign  bath,  we  shall  say  at  Aix-les-Bains,  in 
Savoy.  Here  an  English  patient  enters  a  new,  a  piu-er,  and  a 
warmer  atmosphere.  His  food  is  reduced  in  quantity  and 
changed  in  quality ;  he  has  to  take  active  muscular  exercise  ;  he 
enjoys  a  daily  bath,  which  is  really  a  complex  arrangement  of 
washing,  rubbing,  douching,  and  frequent  change  of  surface 
temperature ;  and  he  has  to  drink  a  definite  amount  of  the 
waters,  which  contain  Soda,  Lime,  Magnesia,  Iron,  and  Iodine. 
Such  a  combination  of  measiu-es  is  manifestly  powerfully 
alterative. 

Tonics,  which  increase  the  tone  or  general  muscular  and  nutri- 
tive vigour,  belong,  as  we  have  seen,  to  several  of  the  preceding 
classes. 

III.  Pathological  Relations. 

The  disorders  of  metabolism  are  many  and  complex. 
Diseases  so  T\dde  apart  as  gout,  syphilis,  and  malaria,  and  dis- 
orders so  different  in  their  cause  and  effects  as  fever  and  fatty 
degeneration,  are  linked  together  by  the  fact  that  they  are  all 
affections  of  nutrition.  In  this  place  we  can  refer  but  to  a  few 
of  them,  ana  that  very  briefly. 

The  cause  of  metabolic  disorder  is  most  frequently  found  in 
the  ingesta.  An  excessive  supply  of  lymph  to  the  active  cells, 
an  unnatm^al  richness  of  the  blood  in  proteids  from  indulgence 
in  food,  or  an  insufficient  supply  of  oxygen  from  insufiicient 
exercise,  will  disturb  general  metabolism  as  they  disturb  hepatic 
metabolism,  and  contribute  to  the  production  of  the  diseases 
known  as  obesity  and  gout.  JDeJiciency  of  plasma  is  a  result  of 
aneemia,  as  we  saw  in  the  last  chapter ;  and  since  it  generally 
accompanies  aglobulism  and  deficiency  of  oxygen,  the  result  is 
feebleness  of  metabolism  throughout  the  entire  body.  Meta- 
bolism is  also  disturbed  by  sudden  and  extreme  alterations  of 
external  natural  injluences,  such  as  the  temperature,  moistm-e, 
pressure  and  electrical  condition  of  the  air ;  and  local  changes 
of  temperature  give  rise  to  chills,  colds,  and  rheumatism. 
The  opmion,  however,  is  daily  growing  that  fever  and  many 
other  disorders  of  metabolism  are  often  due  to  the  entrance 
into  the  tissues  of  unnatural,  extraneous,  or  infective  substances 
whether  inorganic,  organic,  or  organised,  such  as  foul  air,  the 
contagia  of  measles,  scarlatina,  and  other  exanthemata,  and 
the  organisms  of  malaria,  syphilis,  and  tuberculosis.  It  is 
suggested  that  these  organisms  interfere  with  metabolism  by 
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Bettling  in  the  tissues  and  carrying  on  an  independent  meta"bo. 
lism  of  their  own,  i.e.  by  living,  thriving,  and  reproducing  their 
like  at  the  expense  of  the  pabulum  of  the  tissues ;  that  they 
throw  the  products  of  their  changes  into  the  venous  current, 
which  is  thus  poisoned  and  infects  the  rest  of  the  body ;  and 
that  by  their  Hfe-changes  they  cause  a  development  of  heat 
which  constitutes  one  part  of  fever. 

The  phenomena  of  disordered  metabolism  are  necessarily  of 
endless  variety  and  complexity.  The  most  striking  symptoms 
attend  that  kind  of  excessive  nutrition  known  as  fever ^  ^'iz., 
wasting,  increased  excretion,  high  temperature,  and  general 
functional  derangement.  To  this  subject  we  shall  return  in 
chapter  xiv.  In^ammation  may  be  broadly  defined  as  a  similar 
increase  of  metabolism  in  a  local  form.  Defective  local  nutrition 
is  seen  in  fatty  and  calcareous  dec/enerations.  In  some  forms  of 
derangement  the  results  are  chiefly  appreciable  in  connection 
with  the  tissues  themselves,  as  in  obesity ;  in  others  they  are 
discovered  in  the  excretions,  e.g.  gravel,  and  glycosuria ;  in 
many  instances,  such  as  gout,  they  can  be  found  both  in  the 
tissues  and  excretions.  Occasionally  they  take  the  form  of  ex- 
cessive and  unnatural  growth,  invading  and  destroying  the 
normal  structures,  as  in  cancer.  In  other  diseases  the  growth 
is  rapidly  followed  by  decay,  as  we  see  in  syphilis  and  tubercle. 
When  the  derangement  remains  persistently,  and  establishes 
itself  in  the  organs,  without  definite  anatomical  change,  it  con- 
stitutes in  part  the  so-called  diatheses — gouty,  rheumatic, 
calculoid,  etc.  Manifestly  in  this  great  collection  of  diseased 
conditions  we  have  an  urgent  demand  for  treatment. 

lY.  Natural  Recovery. 

Experience  has  taught  us  that  manj'-  of  the  most  common 
derangements  of  metabolism,  such  as  fever,  gravel,  and  rheu- 
matism, are  of  but  temporary  duration,  that  is,  disappear  spon- 
taneously, when  the  normal  conditions  have  returned  or  are 
restored.  The  forms  which  natural  recovery  takes  in  metabolic 
disorder  are  known  as  reaction  and  repair,  i.e.  increased  nutritive 
activity,  often  associated  with  injlammation.  Unfortunately  this 
class  of  derangements  are  peculiarly  liable  to  recur,  but  this 
is  chiefly  because  of  the  return  of  imhealthy  circumstances. 
Here,  too,  as  elsewhere,  recovery  is  limited  by  anatoniical 
changes  ;  but  even  growth  and  degeneration  wiU  sometimes 
disappear,  under  favourable  conditions. 

V.  Therapeutics. 

The  rational  treatment  of  disorders  of  nutrition  is  a  subject 
of  such  large  proportions  that  it  can  be  discussed  only  in  an 
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illustrative  way  in  the  present  work.  A  careful  consideration, 
however,  of  the  principles  laid  down  under  the  preceding  heads 
will,  it  is  hoped,  enable  the  student  to  extend  his  knowledge 
practically  on  his  own  account. 

The  general  treatment  of  disorders  of  metabolism  involves 
the  regulation  of  the  whole  manner  of  living  :  of  the  food  and 
air,  the  work  done,  the  excretions,  and,  above  all,  the  careful 
balance  of  these.  Muscular  and  nervous  exercise  must  be 
ordered  in  fair  proportion,  to  prevent  obesity  and  gout  on  the 
one  hand,  or  exhaustion  and  degeneration  on  the  other. 

When  an  actual  instance  of  metabolic  disorder  demands 
treatment,  we  must  first  attempt  to  discover  its  cause,  and  to 
remove  it  by  the  same  measures  which  might  have  prevented 
it.  Thus  the  cause  of  gout  may  be  swept  from  the  system  in 
many  instances  by  a  timely  and  thorough  reform  of  the  diet, 
and  stimulation  of  the  bowels,  liver,  and  kidneys  by  a  com- 
bined cathartic  and  cholagogue,  followed  by  a  saline,  as  recom- 
mended under  the  head  of  the  Liver.  Lead  poisoning  may 
be  cured  in  the  same  way,  by  hastening  the  excretion  of 
the  metal  by  Iodide  of  Potassium.  When  these  or  other 
disorders  of  metabolism,  such  as  rheumatism,  syphilis,  and 
tuberculosis,  have  become  chi^onic,  great  benefit  is  derived  from 
change  of  air  and  treatment  by  natural  baths.  We  can  some- 
times remove  fatty  degeneration,  that  marked  instance  of 
imperfect  metabolism,  by  removing  its  cause — an  imperfect 
blood-supply,  local  or  general,  e.g.  by  L^on.  In  other  cases 
we  may  attempt  to  destroy,  if  we  cannot  remove,  the  cause ; 
thus  it  is  possible  (but  not  certain)  that  Mercury  partly  cures 
syphilis  by  directly  destro^nng  its  villus ;  Quinine  malaria ;  and 
Salicin  rheumatism. 

As  a  rule,  however,  in  the  more  pronounced,  the  so-called 
specific,  forms  of  disordered  nutrition,  such  as  tuberculosis, 
cancer,  and  syphilis,  all  that  we  can  do  is  to  counteract  the 
cause,  and  relieve  or  remove  its  effects;  that  is,  to  treat 
symptoms.  ^  The  specific  fevers,  such  as  t5T)hoid  and  scarlatina, 
must  be  similarly  treated  symptomatically,  for  their  course' 
cannot  be  aiTCsted.  The  pyi^exia  is  combated  by  febrifuges  or 
antipyretics,  which  we  shall  discuss  fully  in  another  chapter ; 
the  waste  is  repaired  by  nourishment ;  and  other  sjTnptoms  are 
relieved  as  they  arise.  Inflammation  and  its  effects— abscess, 
effusions  into  cavities,  growths,  adhesions,  and  so  on— will  be 
treated  by  local  stimulants  or  alteratives,  such  as  poultices  ; 
f  nction  with  alcoholic,  aromatic,  and  oily  preparations ;  douching' 
baths,  blisters,  etc.,  to  which  we  shall  return  in  chapter  xiv  ' 
or  Ihoy  may  demand  surgical  interference.  In  other  kinds  of 
metabolic  disorders,  such  as  tuberculosis  (phthisis,  consumption) 
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we  have  to  direct  a  considerable  part  of  our  treatment  to  th* 
maintenance  of  the  general  nutrition,  by  preserving  digestion, 
and  giving  highly-nutritious  foods,  such  as  Cod-liver  Oil  until 
the  process  has  temporarily  spent  itself,  and  ended  possibly  with 
the  evacuation  of  the  diseased  parts. 

The  question  of  the  treatment  of  syphilis,  chronic  gout, 
rheumatism,  and  a  number  of  local  diseases  probably  related  to 
these,  for  example,  of  the  skin,  joints,  and  nervous  system,  in- 
troduces us  to  the  use  of  alteratives.  We  saw  that  alterative 
drugs  act  by  exercising  the  tissues,  and  we  have  now  to  point 
out  how  exercise  benefits  an  organ  actually  the  seat  of  disease. 
For  instance,  syphilis  is  characterised  locally  by  masses  or 
patches  of  small-celled  growths,  with  peculiar  anatomical 
relations,  proceeding  probably  to  ulceration,  that  is,  to  death  of 
the  part.  How  do  Mercury  and  lodino  remove  these  growths 
and  thus  cuie  the  syphilis  ?  In  answer  to  this  question  it  may 
be  said  that  there  are  two  ways  in  which  it  may  be  desirable  to 
exercise  tissues.  First,  there  may  be  need  of  increased  meta- 
bolic change  in  order  to  remove  excessive  growth.  Mercury 
and  Iodine  act,  partly  at  least,  in  this  way  upon  syphilitic 
growths.  They  hasten  the  life-processes  of  the  yoimg  cells 
so  much,  that  the  cells  disappear  in  the  form  of  products,  or,  as 
it  is  commonly  expressed,  "are  absorbed."  It  is  essential  to 
the  success  of  this  plan  of  treatment  that  the  alterative  sub- 
stances should  be  thoroughly  under  control,  and,  as  we  have 
seen,  that  abundant  food  and  air  be  ingested  to  prevent 
failure  of  nutrition. 

Secondly,  there  is  an  effect  of  exercise  beyond  an  increase  of 
work  accomplished :  work  that  is  increased  in  amount  can  be 
changed  in  kind  ;  exercise  is  beneficial,  not  only  to  the  indolent 
individual,  but  to  the  vicious.  So  with  the  tissues.  Exercise 
may  bring  them  into  a  new,  a  nonnal,  state  of  function,  when 
they  have  been  deranged  or  even  diseased.  In  order  to  get  the 
tissues  to  work  normally,  we  must  get  them  to  work  somehow, 
knowing  that  such  work  means  chemical  change,  or  even  active 
nutritive  renovation  of  the  elements.  The  natural  disposition 
which  aU  tissues  inherently  possess  to  return  to  the  nonnal,  is 
thus  afforded  an  opportunity  of  coming  into  play ;  and  the  result 
is,  not  a  mere  increase  of  activity,  but  also  an  alteration  in  kind 
of  the  activity.  Henceforth  the  protoplasm,  if  supplied  with 
an  abundance  of  food  and  oxygen,  itself  returns  to  the  normal 
state.  This  powerful  effect  of  alterative  drugs  is  seen  in  such 
diseases  as  chronic  gout,  skin  diseases,  rheumatism,  and 
disorders  of  the  nervous  system.  Besides  Iodide  of  Potassium, 
the  alteratives  used  for  this  second  purpose  are  chiefly  Arsenic, 
Silver,  Antimony,  Phosphorus,  and  occasionally  Copper  and 
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Zinc.  Sulphur  is  a  mild  alter  ative,  valuable  in  i-heumatism  and 
skin  diseases,  especially  in  the  form  of  natural  waters.  Many 
vegetable  substances  are  credited  with  like  properties,  notably 
Sarsaparilla,  Guaiacum,  Hemidesmus,  Serpentary,  and  Mezer- 
eum,  but  the  physiological  action  of  these  is  very  obscure,  and 
their  value  as  medicines  doubtful. 


Synopsis  of  Drugs  which  influence  Metabolism 


Substances  which 
INCREASE  Metabolism. 
Alteratives. 

Substances  which 

IjOcal  Stimulants. 

TjOPAT.       a  T  Tir*R  ATTVIh'Q 

Hydrargyrum 

Oleum  MorrhusB 

Cadmium 

Per  111  m 

Oleum  Olivse 

lodum 

Antimonium 

Glycerinum 

Sulphur 

Phosphorus 

Alcohol 

Water 

Arsenicum 

Quinina 

Fixed  Oils 

Sulphur 

Antipyrine  i 

Alcohol 

Calcii  Sulphidum 

Besorcin 

^ther 

Calcii  Chloridnm 

Chiuolin 

C  hlorof  orraum 

Calcii  Hypophosphis 

Xairiii 

Ammonia 

Sodii  Hypophosphis 

Volatile  Oils 

Water 

Oleo-Resins 

Guaiacum 

Resins 

Hemidesmus 

Balsams 

Mezereum 

Sarsa 

Calfeina 

Guaraua 

Coca 

Acidum  Salicylicum 

CHAPTER  X. 

THE  CmCULATOIlY  SYSTEM. 

I.  Physiological  Relations. 

The  function  of  the  heart  is  to  drive  a  certain  amount  of  blood 
through  the  whole  length  of  the  circulatory  system  within  a 
given  time.  In  its  flow  through  the  smaU  arteries  and 
capillaries,  the  blood  meets  with  gTeat  peripheral  resistance,  and 
is  dammed  back,  as  it  were,  upon  the  larger  ai-teries,  which  by 
virtue  of  the  elasticity  of  their  coats  are  constantly  distended 
and  exert  an  equal  and  opposite  pressure  on  the  blood  The 
mtermittent  action  of  the  heart  is  thus  converted  into  a 
continuous  force,  the  arterial  blood  pressure,  which  (thanks  to 
the  aortic  valves)  urges  the  blood  forwards  in  a  steady  stream 
2  G — 8 
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The  surface  of  the  blood-stream  is  broken  only  in  the  arteries 
by  the  wave  raised  by  each  fresh  discharge  from  the  heart,  and 
this  wave  is  called  the  pulse. 

The  heart  performs  its  work  by  virtue  of  being  a  nervo- 
muscular  organ,  freely  supplied  with  blood  by  the  coronaries. 
The  muscular  tissue  is  normally  stimulated  to  contract  by  the 
intra-cardiac  ganglia,  which,  whilst  automatic  in  action,  are 
excited  by  impressions  coming  from  the  inner  surface  of  the 
heart — chiefly  impressions  of  pressure  or  resistance ;  and  the 
vigour  of  systole  is  in  direct  proportion  to  this  pressure,  which 
in  turn  is  referable,  partly  to  the  auricular  charge,  but  chiefly 
to  the  resistance  ahead.  The  movements  of  the  heart  are  regu- 
lated by  the  cardiac  centre  in  the  medulla,  which  is  that  part 
of  the  nervous  system  where  afferent  impressions  are  fii'st 
received,  and  then  reflected  as  motor  impulses  to  the  heart, 
either  by  the  vagus  or  by  the  sympathetic,  the  terminations  of 
which  are  connected  with  the  cardiac  ganglia.  An  impression 
made  upon  the  terminations  of  the  vagus  diminishes  the  frequency 
of  the  nervous  discharges  from  the  ganglia,  that  is,  inhibits  the 
contractions  of  the  heart ;  an  impression  made  on  the  termina- 
tions of  the  sympathetic  accelerates  them.  With  regard  to  the 
heart-  or  pulse-rate,  it  is  highly  important  to  observe  that  the 
length  of  systole  varies  very  little  ;  whatever  the  work  to  be  done, 
the  ventricle  takes  about  to  contract.  The  part  of  the  car- 
diac revolution  that  varies  in  length  is  the  diastole,  which  is  some- 
times long,  giving  an  infrequent  pulse-rate,  say  60,  sometimes 
short,  giving  a  frequent  pulse-rate,  say  1 00.  Now,  during  diastole 
the  nervo-muscular  apparatus  rests  and  is  nourished,  and  the 
ventricles  are  filled  from  the  auricles  and  veins.  An  infrequent 
pulse  is  thus  (to  a  certain  extent)  an  indication  that  the  heart  is 
being  rested  and  filling  well,  whilst  the  force  of  the  systole  is 
not  weakened,  probably  the  reverse,  by  these  two  effects. 
Agencies  which  thus  affect  the  rate  of  the  heart  through  the 
terminations  of  the  vagus  and  sympathetic,  either  reach  them 
through  the  coronary  blood,  such  as  drugs,  or  are  transmitted 
from  the  central  nervous  system  through  the  nerve-trunks. 
Central  impulses  affecting  the  force  of  the  heart  probably 
reach  it  through  the  same  channels. 

The  cardiac  centre  in  the  medulla  is  the  centre  of  an  area  of 
impressionable  matter,  which  is  as  extensive  as  the  nervous 
system  itself.  Into  this  centr^  there  pour  constant  streams  of 
impressions  from  the  vessels,  abdominal  viscera,  skin,  muscles, 
central  nervous  system  (including  the  seat  of  mind),  from  the 
lungs,  and  indeed  from  every  organ,  including  the  heart  itself ; 
and  thence  the  resulting  impulses  descend  thi'ough  the  vagus 
and  sympathetic  to  the  heart,  which  is  thus  subject  to  every 
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influence,  however  sHght,  to  whicli  the  body  may  be  exposed. 
Fui-ther,  the  cardiac  centre  is  affected  by  its  blood-supply, 
including  both  the  quality  and  pressure  of  the  blood  within  it. 

Amongst  the  afferent  impressions  reaching  the  cardiac 
centre,  those  from  the  heart  itself  travel  through  the  vagus. 
These  are  partly  impressions  of  common  sensibility,  which 
pass  through  the  medulla  into  the  convolutions ;  and  although 
normally  too  feeble  to  be  perceived,  may,  if  powerful,  give 
rise  to  sensations  of  pain,  distress,  weight,  and  palpitation,  re- 
ferred to  the  preecordium. 

The  arteries  are  active,  irritable  muscular  tubes,  whose 
calibre  can  be  modified  by  a  variety  of  influences.  A  local 
nervous  mechanism  guides  the  vasor  muscles  ;  vaso-motor  and 
vaso-dilator  nerves  pass  between  the  local  mechanism  and  the 
central  nervous  system ;  and  there  is  a  great  central  point  in 
the  medulla  oblongata,  called  the  vaso-motor  centre^  as  well 
as  other  lower  centres  in  the  cord  and  brain,  which  collect  im- 
pressions from  every  part  of  the  body,  and  reflect  them 
through  the  vaso-motor  or  vaso-dilator  nerves,  as  the  case 
may  be,  to  the  vessels.  The  muscular  coat  of  the  arte- 
ries, being  constantly  exercised  to  a  degree,  gives  so-called 
"  tone  "  to  the  vessels,  which  is  one  of  the  elements  of  that 
cardinal  factor  of  the  circulation,  the  peripheral  resistance.  The 
more  active  the  vaso-motor  nerves  or  centres,  the  greater  the 
resistance  and  the  higher  the  blood  pressure ;  the  more  active 
the  dilators,  the  lower  the  pressure ;  and  the  influence  of  each 
upon  the  Jieart  respectively  corresponds.  Particular  vascular 
areas,  e.g.  those  of  the  skin  and  mesentery,  may  also  be 
dilated  or  constricted  independently  of  others.  Manifestly 
local  dilatation  will  admit  more  blood  to  the  part,  and  so  lower 
the  general  arterial  pressure ;  local  constriction  will  increase 
the  local  resistance,  and  so  raise  the  general  pressure.  Amongst 
the  impressions  which  influence  the  vaso-motor  centre  are 
mental  states,  visceral  conditions,  surface  temperature  and 
sensations  of  all  kinds.  It  is  also  stimulated  by  deficiency 
of  blood  within  itself,  and  by  poverty  of  the  blood  in-  oxy- 
gen; and  drugs  act  directly  upon  it  as  we  shall  presently  see. 

The  afferent  impressions  which  reach  the  vaso-motor  centre 
from  the  heart  are  so  important  to  the  therapeutist  that  they 
demand  special  mention.  \Vhen  impressions  originating  in  over- 
distension, distress,  or  failure  of  the  heart,  reach  the  cardiac 
centre  through  the  vagus,  they  are  transferred  to  the  vasor 
centre,  whence  they  are  reflected  to  the  vessels  through  the 
dilator  nerves.  The  vessels  are  thus  relaxed;  the  arterial 
pressure,  which  the  ventricle  has  to  overcome,  falls ;  the  heart 
empties  itself  more  readily,  and  is  relieved.    This  arrangement 
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for  reducing  the  intercardiac  pressure  is  called  the  depressor 
mechanism  of  the  circulation. 

The  capillaries  effect  the  final  distribution  of  blood  to  the 
tissues.  Their  soft  protoplasmic  walls,  through  which  the 
plasma,  the  oxygen,  and  the  corpuscles  pass  into  the  tissues, 
have  irritability  of  their  own,  and  they  are  subject  to  many 
other  influences,  viz.  those  of  the  nervous  system,  of  the  blood 
which  they  contain,  of  the  arteries  and  the  veins  at  either 
extremity,  and  of  the  activity  of  nutrition.  In  the  capillaries 
we  discover  the  other  element  of  the  peripheral  resistance. 

The  veins  convey  the  blood  back  to  the  heart  as  com- 
paratively passive  tubes.  They  are  probably  subject  to  special 
nervous  influences,  but  they  are  chiefly  influenced  physically 
by  the  volume  of  blood  passing  through  them,  that  is,  by  the 
condition  of  the  heart  in  front  and  of  the  arteries  and  capillaries 
behind.  Thus,  shortness  of  diastole,  i.e.  frequency  of  the  heart, 
diminishes  the  time  of  emptying  the  veins,  and  raises  the 
pressure  within  them.  A  low  arterial  pressure  and  a  free  flow 
through  the  capillaries  have  the  same  effect.  Conversely,  the 
veins  react  physically  on  the  heart  and  capillaries ;  if  they 
are  dilated  and  full,  the  return  of  the  blood  to  the  auricle  is 
delayed,  and  the  force  of  systole  weakened  from  lowness  of  the 
charge,  whilst  the  capillaries  are  obstructed,  and  the  flow  of 
the  plasma  and  metabolic  products  between  the  vessels  and  the 
tissues  distui'bed. 

We  can  now  understand  the  meaning  of  the  expression,  the 
general  blood-pressure.  The  elasticity  of  the  arteries  being  taken 
as  constant,  the  pressure  of  blood  within  the  arterial  system  at 
any  given  moment  will  depend  uy)on  (1)  the  total  quantity  of 
blood  in  circulation ;  (2)  the  action  of  the  heai't ;  (3)  the 
freedom  of  the  flow  into  the  veins,  i.e.  the  peripheral  resistance, 
due  to  vasor  constriction  and  capillary  obstruction.  The 
arterial  pressure  is  so  far  self-regulated,  through  the  quantity 
of  blood  in  circulation,  by  means  of  the  Malpighian  bodies  of 
the  kidney.  In  this  mechanism,  the  general  arterial  pressure 
is  brought  to  bear  upon  a  length  of  unsupported  arteriole,  so  as 
to  press  or  excrete  the  water  of  the  blood  thi'ough  the  vascular 
wall  into  the  uriniferous  tubule.  By  the  muscular  and  nervous 
structures  in  the  walls  of  the  afferent  and  efferent  arterioles, 
the  pressure  upon  the  glomerulus  may  be  cut  off,  or  thro-mi  on, 
as  the  system  requires,  the  result  being  less  or  more  watery 
excretion,  and  corresponding  rise  or  fall  of  the  blood  pressure. 
The  perspiratory  excretion,  and,  indeed,  all  excretions,  probably 
act  in  the  same  way  as  the  urinary,  only  less  powerfully. 

Another  powerful  influence  on  the  circulation  as  a  whole 
is  muscular  activity,  exertion  being  attended  by  cai'diac  exoite- 
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ment  and  high  arterial  pressure,  and  muscular  rest  by  calm 
action  of  the  heart  and  a  quiet  pulse. 

II.  Pharmacodynamics. 

The  circulatory  system  affords  one  of  the  most  striking 
instances  in  the  body  of  provisions  for  physiological  change,  and 
of  functional  reaction  to  influences  of  every  kind  which  bear,  or 
may  be  brought  to  bear,  upon  it.  Herein  lie  at  once  its  power 
of  accommodation  to  circumstances  and  its  vulnerability  ;  and 
here;  too,  the  therapeutist  discovers  his  opportunity  of  in- 
fluencing the  heart  and  vessels  at  his  pleasure. 

1.  The  total  volume  of  blood  in  circulation  being  one  of 
the  prime  factors  of  the  blood  pressure,  every  change  in  this 
volume,  whether  by  abstraction  or  addition,  must  alter  the 
pressure.  This  can  readily  be  accomplished  by  leeching,  cup- 
ping or  venesection  on  the  one  hand,  or  by  transfusion  on  the 
other  hand.  As  a  matter  of  fact,  however  the  effect  of  either 
method  on  the  circulation  is  but  temporary.  The  tension  of  the 
pulse  falls  with  venesection,  only  to  be  raised  again  by  in- 
creased absorption  of  fluids  from  the  tissue  and  bowels  into  the 
circulation.  Transfusion  raises  the  blood  pressure  for  a  time,  but 
the  compensating  mechanisms  soon  restore  the  previous  average 
pressure.  Venesection  is  therefore  the  most  powerful  of  all 
measures  for  quickly  taking  the  tension  off  the  whole  circulation, 
and  relieving  the  heart  and  lungs,  but  it  is  practically  useless 
for  the  purpose  of  permanently  reducing  the  blood  pressure ; 
and  transfusion  is  similarly  of  inestimable  value  in  rapidly  re- 
storing the  pressure,  if  it  have  fallen  dangerously  low  from  loss 
of  blood,  and  thus  preventing  death  by  circulatory  failure. 

2.  The  heart. — a.  The  intrinsic  nervo-mtiscular  apparattis  may 
be  either  stimtclated  or  depressed.  The  first  direct  cardiac 
stimulant  is  an  active  coronary  circulation,  through  which  the 
heart  responds  to  improved  quality  of  the  iDlood  in  oxygen  and 
plasma,  and  thus,  Ludirectly,  to  proper  air  and  food,  healthy 
digestion,  and  hepatic  action.  Direct  cardiac  stimulants  in- 
clude many  drugs,  such  as  Alcohol,  Digitalis,  Scilla,  Strychnina, 
Ammonia,  Ether,  etc.  The  continuous  battery  current  applied 
through  the  region  of  the  heart  acts  similarly.  Reflex  stimu- 
lation is  a  ready  and  powerful  means  of  increasing  the .  activity 
of  the  heart,  or  of  rousing  it  in  actual  arrest,  and  includes  the 
various  methods  of  local  nervous  stimulation  described  in 
chapter  xi. ,  especially  irritation  of  the  fifth  nerve  by  Ammo- 
nia, the  cold  douche  and  flagellation,  and  counter-irritation 
of  the  prsBcordium.  Cupping  and  leeching  also  exert  a  stimu- 
lant influence  on  the  heart  through  the  nervous  system,  as  well 
as  relieving  it  by  abstraction  of  blood.    Carminatives  stimulate 
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the  heart,  partly  directly,  partly  by  reflexion  through  the 
central  nervous  system  of  their  impression  on  the  gastric 
mucosa..  The  mind  is  a  powerful  instrument  for  invigorating 
the  heart.  Cheerfulness  and  encouragement  may  be  more 
useful  to  a  patient  than  many  dnigs.  Lastly,  all  measures 
vhich  lengthen  the  diastole  (slow  the  heart)  increase  the 
cardiac  strength  by  affording  more  time  for  rest. 

The  intrinsic  nervo -muscular  apparatus  may  be  depressed  or 
soothed  by  the  opposite  set  of  measures  :  by  a  low  coronary  pres- 
sure, the  effect  of  low  diet,  purgatives,  diuretics,  and  diaphoretics ; 
by  arresting  reflex  impulses  by  means  of  general,  peripheral, 
and  central  nervous  sedatives,  such  as  Opium,  warmth,  or 
plasters  applied  to  the  praecordium,  and  the  general  warm 
bath;  and  by  all  measui^es  which  shorten  the  diastole,  i.e., 
increase  the  rate  of  the  •  pulse.  Lastly,  we  have  a  number  of 
drugs  which  are  direct  cardiac  depressants,  including  Opium, 
Diluted  Hydi-ocyanic  Acid,  Aconite.  Antimony,  Potash,  Chloro- 
form, Chloral,  Ergot,  Veratrine,  Ipecacuanha  and  many  more. 

The  afferent  nerves  of  the  heart,  which  carry  to  the  brain 
the  impressions  of  common  sensibility  originating  in  the  cardiac 
tissues,  may  be  depressed  by  means  of  Opium,  Chloral,  Bella- 
donna and  its  allies,  and  possibly  by  heat  and  cold. 

b.  The  terminations  of  the  vagm  in  the  heart  may  be  stimtu 
lated,  and  the  cardiac  action  rendered  less  frequent,  by  Digitalis 
and  Scilla.  The  same  part  of  the  inhibitory  mechanism  may  be 
depressed,  and  the  rate  of  the  heat  increased,  by  Belladonna, 
Hyoscyamus,  Stramonium,  Amyl  Nitrite,  and  large  doses  of 
many  drugs.    These  local  measures  act  very  powerfully. 

c.  The  cardiac  centre  in  the  medulla  is  readily  stimulated  by 
certain  drugs,  such  as  Digitalis  and  Scilla,  Ether,  Alcohol  and 
Chloroform  at  first,  Strychnia,  and  Belladonna ;  and  by  many 
peripheral  nervous  impressions,  such  as  coimter-irritation  and 
cold.  On  the  other  hand  it  can  be  depressed  by  warm  applications 
to  the  surface,  such  as  the  hot  bath,  and  by  certain  drugs, 
including  Chloroform  and  Alcohol  after  the  first  stage.  Aconite, 
Antimony,  Opium,  Chloral,  Diluted  Hydrocyanic  Acid,  Ipecacu- 
anha, Nitrite  of  Amyl,  Phj'-sostigma,  and  Coniimi.  Our  control 
of  the  inhibitory  action  of  the  vagus  at  either  extremity,  that  is, 
of  the  frequency  of  the  heart,  is  of  much  value  from  the  power 
which  it  affords  us  of  influencing  the  cardiac  nutrition  and 
strength,  by  lengthening  or  shortening  the  diastole  or  resting- 
time  of  the  ventricle.  Thus  it  will  be  foxmd  that  aP  cardiac 
retarders  are  cardiac  stimulants,  whilst  all  cardiac  accelerators 
prove  in  the  end  to  be  cardiac  depressants. 

In  this  connection  muscular  exercise  and  rest  must  be 
mentioned  as  the  most  powerful  and  available  of  all  the 
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measures  which  increase  and  diminish,  respectively,  the 
work  and  nutritive  activity  of  the  heart.  Rest  in  bed,  avoid- 
ance of  walking,  carriage  exercise,  movement  on  level  ground, 
are  a  descending  series  of  means  of  giving  the  heart  rest;  and 
the  different  kinds  of  wholesome  muscular  exercise  are  equally 
valuable  means  of  throwing  work  upon  the  heart,  when  its 
condition  demands  increased  activity. 

3.  The  Arteries. — The  peripheral  resistance  in  the  arteries 
introduces  us  to  a  vast  number  of  pharmacodynamical  influences 
which  we  must  be  content  simply  to  enumerate  : 

a.  The  vaso-motor  centre  can  be  stimulated  directly  by  Alcohol 
and  Chloroform  (temporarily),  by  Ether,  Ammonia,  Strychnia, 
Digitalis,  and  Scilla  ;  by  irritation  of  the  sensory  nerves  in  any 
accessible  part  of  the  body — for  instance,  by  cold,  counter-irri- 
tants such  as  mustard,  etc.,  applied  to  the  calves  or  soles,  by  stimu- 
lation of  the  trigeminus,  the  most  ready  and  powerful  means  pf 
which  is  Ammonia  held  to  the  nose.  On  the  other  hand,  the  vaso- 
motor centre  may  be  directly  depressed  by  Alcohol  and  Chloro- 
form in  the  second  stage,  by  Opium,  Chloral,  Diluted  Hydro- 
cyanic Acid,  Antimony,  Ipecacuanha,  Aconite,  Belladonna  and  its 
allies  ;  by  muscular  rest ;  by  emotional  quiet  and  balance  ;  and  by 
local  sedatives,  such  as  anodynes,  warmth,  and  gentle  friction. 

b.  The  local  vaso-constrictor  mechanism  in  the  arterial  walls 
is  stimulated  directly  by  Lead  and  Silver,  Digitalis  and  Squill, 
in  the  first  stage,  Ergot;  and  by  local  cold,  produced  by 
irrigation  with  water,  by  Ether  spray,  or  by  evaporation  of 
spirituous,  acid,  and  saline  solutions,  such  as  lotions  of  Rectified 
Spirit,  Vinegar,  and  Chloride  of  Ammonium.  We  call  these 
measures  vascular  astringents. 

Vascular  dilatation  may  be  effected  through  the  same  local 
mechanism  by  the  Nitrites  of  Amyl  and  Sodium,  Nitroglycerine, 
Alcohol,  and  Belladonna;  by  the  local  heat  afforded  by  poultices 
and  fomentations ;  by  the  whole  group  of  Volatile  Oils,  of  which 
Turpentine  and  Camphor  are  the  types ;  by  Acrid  Oils,  including 
Mustard  and  Mezereon  ;  by  irritant  metals  and  metalloids,  such 
as  Zinc,  Copper,  and  Iodine ;  and  artificial  carbon  compounds, 
including  Creasote,  Carbolic  Acid  and  their  allies.  Local  vascular 
dilators  are  naturally  local  circulatory  stimulants.  The  con- 
tinuous current  also  causes  local  vascular  dilatation. 

4.  The  Capillaries. — As  one  of  the  causes  of  peripheral  re- 
sistance, the  condition  of  the  capillary  areas  is  an  object  of  great 
interest  to  the  therapeutist.  We  can  dilate  the  capillaries  and 
increase  the  flow  through  them  by  either  local  warmth  or  per- 
sistent cold,  by  friction,  and  by  local  nervous  irritants,  such  as 
the  confined  vapour  of  Spirits,  Mustard,  Aromatic  Oils,  and  other 
rubefacients.    This  is  but  an  early  stage  of  the  process  of  in- 
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flammation,  characterised  by  capillary  dilatation  and  escajje  of 
the  constituents  of  the  blood,  which  can  be  induced  by  a  con- 
tinuation of  the  same  measures,  or  by  excessive  heat,  Cantha- 
rides,  Croton  Oil,  etc.  (vesicants  and  pustulants),  and  markedly 
modifies,  as  we  shall  see  in  chapter  xiv.,  the  capillary  circulation, 
of  neighbouring-  parts,  and  the  general  blood  pressiire. 

On  the  other  hand,  we  can  contract  the  capillaries  and 
diminish  the  flow  through  them  by  the  application  of  excessive 
local  cold  (congelation  and  refrigeration),  by  Lead,  and  Silver, 
which  are  pure  astringents  ;  and  by  the  constringents,  namely, 
Tannic  and  Gallic  Acids,  and  the  many  vegetables  which  contain 
them  (Kino,  Catechu,  etc.),  which  constringe  or  "tan"  the  con- 
nective tissues  supporting  the  delicate  capillaries,  by  condensing 
their  gelatinous  and  albuminous  constituents.  Some  substances, 
such  as  Persalts  of  Iron,  may  also  arrest  the  circulation  in  the 
capillaries  by  promoting  coagulation  of  the  blood  within  them. 

•  6.  Our  influence  upon  the  walls  of  the  veins  appears  to  be 
but  small.  The  veins  of  a  part  may  be  dilated  by  hot  applica- 
tions ;  contracted,  and  then  dilated,  by  moderate  local  cold. 
Ergot  is  believed  by  some  authorities  to  relax  the  venous  walls. 
Indirect  measures  are  more  powerful  in  our  hands.  The  heart 
a  fronte,  or  the  arterial  pressure  a  tergo,  may  be  employed,  as 
we  have  seen,  to  increase  or  diminish  the  venous  pressure.  The 
processes  of  secretion  and  excretion  are  not  less  powerful  in. 
modifying  the  fulness  of  the  veins.  Thus,  hydragogue  purga- 
tives, as  we  have  seen,  drain  the  portal  system ;  and  we  shall 
afterwards  find  that  saline  diuretics  relieve  the  renal  veins  in  a 
very  similar  way. 

III.  Pathological  Relations. 

The  complex  circulatory  apparatus  is  subject  to  many  forms 
of  derangement  and  disease,  a  few  only  of  which  require  to  be 
noticed  for  the  purpose  of  illustrating  the  application  of  drugs 
and  other  therapeutical  measures. 

1.  Disorders  of  the  heart  and  vessels  belong  chiefly  to  three 
classes,  according  to  their  causes :  (a)  They  may  be  due  to 
direct  nervous  causes,  such  as  mental  excitement  or  depression, 
or  to  some  cause  acting  reflexly  thi'ough  the  nervous  centres  in 
the  medulla,  such  as  derangement  of  the  stomach,  intestines, 
uterus,  etc.  {b)  They  may  originate  in  morbid  states  of  the 
blood,  especially  anaimia,  which  disturbs  the  centres  in  the 
medulla,  the  vessels,  and  the  nervo-muscular  structures  in  the 
heart.  Or  (c)  they  may  be  traced  to  a  poison  in  the  system,  e.g. 
tobacco,  tea,  alcohol,  lead,  and  the  poison  of  gout,  each  of  which 
has  a  specific  action  on  some  part  of  the  mechanism. 
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2.  Organic  disease  will  be  sufficiently  illustrated  by  a  well- 
marked  case  of  progressive  heart  disease  from  some  morbid 
state  of  the  aortic  valves.  These  valves,  from  their  position 
and  constant  movement,  are  peculiarly  subject  to  disease. 
They  thus  become  distorted  or  even  destroyed,  and  rendered 
unfit  to  direct  the  movements  of  the  blood,  which  is  con- 
sequently obstructed  in  its  exit  from  the  heart  in  systole,  and  re- 
gurgitates from  the  aorta  during  diastole.  The  great  power  of 
adaptation  to  change  of  circumstances  possessed  by  the  circula- 
tion is  generally  sufficient  to  compensate  for  moderate  valvular 
disease,  by  hypertrophy  of  the  muscular  walls  of  the  heart. 
The  serious  symptoms  set  in  when  compensation  fails,  i.e. 
as  a  rule,  when  the  nutrition  of  the  ventricular  waU  is  in- 
sufficient to  supply  the  increased— possibly  ever-increasing — 
demand  for  muscular  force.  The  order  of  events  is  then  as 
follows  :  systole  fails  to  overcome  the  intraventricular  pressure; 
the  chamber  is  imperfectly  emptied,  and  therefore  over- 
distended  in  diastole ;  the  walls  are  stretched ;  and  the 
cavity  is  dilated.  Pain  and  "  oppression  "  make  their  appear- 
ance at  this  stage,  and  cause  great  distress.  Henceforth  derange- 
ment proceeds  apace.  With  the  dilatation  of  the  chamber,  the 
mitral  valve  becomes  incompetent  or  misfitting;  blood  regur- 
gitates in  systole  into  the  left  auricle;  the  pubmonary  circula- 
tion  becomes  over-distended ;  the  obstruction  makes  itself  felt  in 
the  right  ventricle  ;  and,  after  a  time,  in  the  right  auricle,  by 
forcing  the  tricuspid.  The  systemic  veins  now  become  con- 
gested from  obstruction  a  fronte ;  the  viscera  become  loaded 
with  venous  blood ;  their  functions  are  disordered ;  and  haemor- 
rhage, dropsy,  jfluxes  of  plasma  from  the  bowels  and  bronchi, 
and  discharges  of  albumen  in  the  urine  occur.  These  derange- 
ments, coupled  with  those  of  respiration,  the  cardiac  distress, 
and  the  effects  of  anaemia  from  imperfect  arterial  supply,  finally 
render  Hfe  impossible.  During  this  process  of  backward  dilata- 
tion, the  cardiac  action  is  necessarily  disordered  in  all  respects, 
the  strength  and  regularity  of  the  pulse  giving  way,  and  its 
rate  being  decidedly  accelerated. 

3.  Kcemorrhage. — Bleeding  produces  certain  effects  on  the 
system,  partly  referable  to  loss  of  blood,  and  partly  to  fall  of 
the  blood  pressure.  It  is  naturally  arrested  by  this  fall  of 
pressure,  by  coagulation  of  the  blood  at  the  seat  of  disease,  and 
by  retraction  of  part  of  the  coats  of  the  vessel.  If  the  haemor- 
rhage be  severe,  fainting  or  syncope  occurs,  that  is,  loss  of 
consciousness  from  failure  of  the  heart  and  consequent  de- 
ficiency of  blood  and  blood  pressure  in  the  brain.  Any  other 
cause  of  cardiac  failure  will  produce  the  same  effect.  At  the  same 
time,  the  weight  of  the  body  cannot  be  supported  on  account  of 
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the  general  muscular  paralysis,  which  is  another  result  of  the 
cerebral  angemia ;  and  the  patient  falls.  The  recumbency  fortu- 
nately has  a  favourable  effect :  it  restores  the  circulation  through 
the  cardiac  and  vaso-motor  centres,  increasing  their  activity ; 
and  renders  the  cerebral  centres  more  responsive  to  afferent 
impressions. 

IV.  Natural  Recovery. 

The  whole  circulatory  system  is  furnished  with  so  many  and 
so  accurate  regulating  and  compensating  mechanisms,  that  not 
only  the  great  range  of  normal  conditions  to  which  it  is  exposed, 
but  even  many  morbid  changes,  can  be  successfully  met.  The 
chief  of  these  provisions  for  preventing  or  counteracting  disease 
are  the  reserve  force  of  the  heart ;  the  power  of  compensatory 
hypertrophy  ;  the  depressor  mechanism  ;  the  arrangements  for. 
relief  of  the  vessels  by  escape  of  the  fluid  portions  of  the  blood 
through  the  kidneys  and  bowels,  and  into  serous  spaces ;  and 
the  natural  mode  of  recovery  from  ha3moiThage  and  syncope. 
All  these  methods  of  natural  relief  or  recovery  are  full  of  sugges- 
tions to  the  therapeutist,  and  rational  treatment  must  follow 
nature's  lines.  The  two  circumstances  which  chiefly  set  a  limit 
to  compensation  are  failure  of  the  coronary  arteries  to  supply 
the  hypertrophied  walls,  and  suddenness  of  the  cardiac  lesion, 
which  may  hopelessly  disturb  the  circulation  before  there  is 
time  for  hypertrophy  to  occur. 

V.  Therapeutics. 

Although  the  details  contained  in  the  four  preceding  sections 
are  very  numerous  and  complex,  the  rational  .therapeutics  of 
the  diseases  of  the  heart  and  vessels  can  be  sufl&ciently  illustrated 
by  a  few  simple  principles.  The  grand  fact  that  stands  out 
prominently  amongst  all  the  others  is  that  dilatation  must  be 
prevented  or  relieved.  It  is  a  purely  physical  effect  or  state, 
resulting  from  the  failure  of  the  great  physiological  condition  on 
which  alone  the  circulation  can  be  and  is  carried  on,  nam.ely, 
that  the  driving  power  must  always  be  greater  than  the  resistance; 
i.e.  whilst  it  varies  with  it,  it  must  never  fall  below  it.  There 
are  many  other  indications  for  treatment,  but  none  that  approach 
this  in  importance. 

The  general  treatment  of  disorder  and  disease  of  the  heart 
will  mainly  consist  in  ensuring  an  equable  manner  of  life. 
Extraordinary  influences  of  every  kind,  bodily  and  ment;il, 
especially  exertion  and  excitement,  must  be  shunned  by  persons 
suffering  from  cardiac  disease,  or  in  whom  any  of  its  common 
causes  may  be  at  work.  When  disease  attacks  the  valves 
(endocarditis),  e.g.  in  acute  rheumatism,  absolute  bodily  rest 
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is  essential,  to  diminish  the  strain  on  them,  and  the  frequency 
of  their  movements ;  and  cardiac  depressants,  such  as  Potassium, 
Aconite,  and  Veratrine,  are  employed  to  assist  this  effect. 

liemoual  of  the  cause  is  rarely  practicable  in  heart  disease. 
The  opposite  is  the  case  in  cardiac  disorder.  Treatment  here 
consists  in  relieving  dyspepsia,  in  restoring  the  condition  of 
the  blood,  iii  securing  mental  rest,  and  in  removing  all  poisons 
from  the  system,  such  as  alcohol,  tea,  and  tobacco,  by  a 
reformation  of  diet  and  personal  habits.  Carminatives  are 
specially  valuable  in  dyspepsia  with  palpitation. 

A  great  part  of  the  treatment  of  diseases  of  the  heart 
consists  in  cmmteracting  the  cause ;  that  is,  in  the  prevention  and 
removal  of  dilatation.  The  first  rational  step  to  be  taken  is 
to  lighten  the  load  upon  the  heart,  to  lower  the  intra- 
ventricular pressure  which  it  is  unable  to  overcome.  Rest, 
bodily  and  mental,  is  the  most  obvious  and  easy  means  of  doing 
80,  the  patient  being  kept  in  bed,  and  every  kind  of  exertion 
and  excitement  forbidden.  The  pressure  may  be  further 
reduced  by  purgation,  which  diverts  and  drains  the  blood ;  or, 
if  the  condition  be  urgent,  blood  must  be  removed  by  leeching, 
cupping,  or  venesection,  all  of  which  may  give  great  relief,  or 
even  preserve  life  when  it  is  threatened.  In  another  class  of 
cases,  the  arterial  tension  may  be  lowered  by  means  of  drugs. 
Nitrite  of  Amyl  acts  very  swiftly  in  this  way,  giving  relief  i:a 
that  terrible  form  of  acute  distension  of  the  heart  which  is 
called  "  angina  pectoris,"  by  instantly  relaxing  the  vessels  in 
front,  as  well  as  by  accelerating  the  cardiac  action.  The  same 
effect  may  be  more  slowly  produced  by  the  alkaline  Nitrites, 
Potash  salts,  and  Belladonna. 

The  second  means  of  treating  dilatation  is  by  increasing  the 
cardiac  power  by  direct  cardiac  stimulants,  such  as  Digitalis, 
Scilla,  Alcohol,  and  Ammonia.  Mustard  or  other  rubefacients 
applied  to  the  praecordium  are  indirect  cardiac  stimulants  of 
great  value  in  some  cases.  At  the  same  time,  the  quantity 
and  quality  of  the  blood  supplied  through  the  coronaries  to  the 
cardiac  walls  must  be  sustained  by  nutritious  food,  and  possibly 
by  Iron :  a  system  which  demands,  in  turn,  the  strictest  attention 
to  the  action  of  the  stomach,  bowels,  and  liver,  flatulence  and 
other  digestive  disturbances  being  highly  dangerous  to  a  weak 
heart. 

The  third  means  of  treating  dilatation  is  by  increasing  the 
titne^  of  cardiac  rest.  Three  powerful  direct  cardiac  stimulants, 
Digitalis,  Scilla,  and  Convallaria,  have  the  additional  action  of 
stimulating  the  inhibitory  apparatus,  both  in  the  heart  and 
medulla.  They  increase  the  force  of  the  systole,  thus  tho- 
roughly emptying  the  chamber,  and  preventing  over-disten- 
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sion ;  they  lengthen  the  time  of  filling  the  heart,  that  is,  of 
emptying  the  veins,  thus  favouring  the  venous  flow;  they 
afford  rest  to  the  heart;  and  they  also  increase  the  arterial 
pressure,  not  only  by  filling  the  aorta  better,  but  by  stimulating 
the  vaso-motor  nerves.  They  are  therefore  indicated  in  that 
backward  dilatation  of  chamber  after  chamber,  ending  in  dropsy 
and  visceral  congestion,  which  we  have  discussed,  and  as  a  matter 
of  fact  they  prove  of  the  very  greatest  value  in  practice. 

Removal  of  effects:  Treatment  of  symptoms. — Cardiac  pain, 
oppression,  anxiety,  and  other  forms  of  distress,  can  be  relieved 
by  cardiac  sedatives,  such  as  local  heat  or  cold.  Opium, 
Chloral  and  Belladonna.  Of  these,  Opium  is  the  most  powerful, 
and  of  the  greatest  value.  We  must  never  forget,  however, 
that  in  Opium  we  are  administering  a  dangerous  cardiac  depres- 
sant, which  paralyses  in  large  doses  every  part  of  the  circulatory 
apparatus  ;  and  the  same  remark  applies  to  Chloral.  The  per- 
fection of  the  therapeutic  art  is  to  use  these  remedies  with 
judgment.  The  hypodermic  injection  of  Morphia  sometimes 
gives  complete  relief.  Belladonna  is  a  cardiac  anodyne  much 
more  easily  employed,  because  less  depressant ;  but  is  much  less 
efficacious.  It  is  frequently  applied  locally  to  the  prascordium 
as  the  Emplastrum.  A  rilbefacient  effect  on  the  chest 
or  the  application  of  leeches  will  quickly  relieve  cardiac  pain. 
Pulmonary  distress  from  congestion  of  the  bronchi  and  alveoli 
may  be  specially  relieved  by  stimulant  expectorants,  such  as 
Ammonia  and  Scilla,  which  increase  and  remove  the  bronchial 
flux ;  but  here  again  the  value  of  rational  treatment  is  seen  in 
the  disappearance  of  dyspnoea,  haemoptysis,  cough,  and  the 
physical  signs  of  pulmonary  engorgement,  under  the  influence 
of  purely  cardiac  remedies,  such  as  Digitalis  and  Alcohol. 
Dropsy  may  be  immediately  relieved  by  puncture  of  the  part, 
but  like  other  symptoms  disappears  rapicQy  by  the  veins  wljen 
the  cardiac  strength  is  restored.  The  same  remarks  apply  to 
the  visceral  congestions  and  their  temporary  relief  by  purga- 
tives. Diuretics  are  of  great  service  in  cardiac  dropsy,  acting 
partly  by  relieving  the  renal  veins  (salines),  but  chiefly  by 
raising  the  arterial  pressure  (Digitalis  and  Scilla),  as  is  fully 
discussed  under  the  head  of  The  Kidney  in  chapter  xii. 

Hsemorrhage  —  Haemostatics.  —  External  hgemorrhage  is 
readily  arrested  by  surgical  means.  If  the  lesion  be  internal, 
as  in  the  stomach  or  lungs,  we  must  trust  chiefly  to  medicinal 
remedies  which  are  known  as  haemostatics. 

{a)  So  far  the  cardiac  depression  caused  by  the  hasmorrhage 
may  be  cautiously  encouraged.  In  every  case  it  is  desirable  to 
employ  aU  available  means  of  reducing  the  force,  not  the  power 
of  the  heart,  especially  bodily  and  mental  rest;  and  for  this 
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purpose  general  sedatives— Opium  especially— are  valuable 
adjuvants  to  the  more  dii-ect  measui^es. 

ip)  It  is  also  desirable  to  take  the  pressure  of  the  circula- 
tion off  the  bleeding  point  by  dilatation  of  a  vascular  area  in  the 
neighbom-hood,  and  in  anastomotic  connection ;  or  by  inducing 
a  watery  flux  from  it.  Thus  we  employ  purgatives  in  haemor- 
rhage fi-om  the  stomach,  due  to  portal  congestion,  in  haemop- 
tysis or  bleeding  fi^om  the  respiratory  passages,  and  in 
cerebral  heemon-hage,  so  as  to  dilate  the  mesenteric  vessels  and 
produce  a  hydi^agogue  action  on  the  bowels. 

[c)  The  local  measures  employed  for  haemorrhage  are  va- 
riously known  as  local  hsemostatics,  styptics,  or  local  vascular 
astringents.  They  are  imitations  or  adjuvants  of  the  natural 
means  just  analysed,  and  belong  to  three  distinct  classes,  ac- 
cording as  they  act  upon,  (1)  the  bloody  (2)  the  vessel  walls ^ 
or  (3),       perivascular  tissues. 

(1)  Haemostatics  may  act  upon  the  hlood,  hastening  co- 
agulation or  precipitating  albumen,  and  thus  stopping  the 
bleeding  point.  Such  are  Tannin,  and  the  many  vegetable 
substances  containing  it  —  Kino,  Rhatany,  Catechu,  Logwood, 
Galls,  Oak-bark,  etc. ;  Alum,  Persalts  of  Iron,  Sulphate  of 
Copper,  Acetate  of  Lead,  Nitrate  of  Silver,  and  Diluted  Mineral 
Acids.    Matico  probably  acts  physically. 

(2)  The  haemostatics  which  promote  contraction  of  the  broken 
vessel  are  Nitrate  of  Silver  and  Acetate  of  Lead,  both  very 
powerful ;  Ergot ;  and  local  cold. 

(3)  Substances  acting  upon  the  perivascular  tissues  may  be 
made  to  arrest  haemorrhage  by  combining  with  the  connective 
tissues,  coagulating  or  precipitating  their  albuminous  substances, 
and  rendering  them  more  compact  than  normal,  or  constringed, 
so  that  the  bleeding  vessels  are  compressed  and  closed.  Such 
are :  Tannin  and  its  allies  just  enumerated,  Lead,  Silver, 
Copper,  Zinc,  Persalts  of  Iron,  and  Alum. 

Syncope.— Syncope  demands  prompt  treatment.  Nature 
suggests  the  first  step :  the  patient  must  be  laid  down,  with  the 
head  at  least  as  low  as  the  heart,  so  as  to  restore  the  pressure  and 
the  blood  in  the  cardiac  centre.  Every  possible  means  must  then 
be  used  to  restore  the  suspended  action  of  the  heart,  including 
direct  and  indirect  cardiac  stimulants.  The  most  available  of 
these  internally  are  Ammonia  and  Alcohol  in  the  form  of  spirits, 
or  wine ;  externally,  the  application  of  cold,  fresh  air,  flagel- 
lation or  flicking  with  wet  towels,  ammonia  held  to  the  nostrils, 
and  the  continuous  current  to  the  praecordium.  Nitrite  of  Amyl 
acts  quickly  in  some  cases.  If  swallowing  be  impossible,  Brandy 
or  Ether  must  be  injected  into  the  rectum,  or  imder  the  skin. 
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Substances  which  act  upon  the  Circulatory  System. 


Substances 
Stimulating 
Cardiac  Centre, 


Substances 
Depressing 
Cardiac  Centre. 


Digitalis 
Scilla 

Convallaria 
Belladonna  (at 

first) 
Stramonium  (at 

first) 
Hyoscyamus  (at 

first) 
Tabacum(at  first) 
Alcohol  (at  first) 
^ther  (at  first) 
CMoroformum 

(briefly) 
Veratrina  (at 
.  first) 
Physostigma 

(briefly) 
Opium  (briefly) 
A.mmouia 
Strychniua 


Substances 
Depressing 
Nervo-musculae 
Apparatus. 


Digitalis  fat  last) 
Scilla  (at  last) 
Belladonna  (at 
last) 

Stramonium  (at 

last) 
Hyoscyamus  (at 
last) 

Tabacum  (at  last) 
Alcohol  (at  last) 
.aether  (at  last) 
Chlorof  ormum  (at 

last) 
Chloral  Hydras 
Acidum  Hydro- 
cyan.  Dil. 
Veratiina(at  last) 
Aconitum 
Physostigma 

(chiefly) 
Opium  (chiefly) 
Antimonium 
Ipecacuanha 
Conium 
Amyl  Nitris 
Nitrites 


scb.stance8 
Stimulating 
Inhihitort 

Apparatus. 


Substances 
Stimulating 
Nervo-muscular 
Apparatus. 


Antimonium 
Bromum 

Digitalis  (at  last) 
Scilla  (at  last) 
Camph ora ( at  last  i 
Belladonna  (at 

last) 
Hyoscyamus  (at 

last) 
Stramonium 

last) 
Lobelia 

Arnica  (at  last) 
Tabacum 
Alcohol  (at  last) 
.aether  (at  last) 
("hlorof  ormum 
Chloral  Hydras 
Acidum  Hydrocy- 

anicum  Dil. 
Aconitum  - 
01.  Terebinthin89 

(specifically) 
Ergota 

Veratria  (at  last) 
Colchicum 
Senega  (at  last) 
Physostigma  (at 

last) 
Opium  (chiefly) 
Ipecacuanha 
Potassium 
Lithium 
Purgatives 
Diuretics 
Diaphoretics 


Diptalis  (at  first) 
Scilla  (at  first) 
ConvallHria 
Senega  (at  first) 
Belladonna 

(briefly) 
Stramonium  „ 
Hyoscyamus  ,, 
Tabacum  (at  first) 
(at!?  Ergota 

lOpium  (briefly) 
Plumbum  (indi- 
rectly) 


Dieitalis  (at  first) 
Scilla  (at  first) 
Camphor  (at  first) 
Strychniua 
Alcohol 
mher 
Convallaria 
Veratrina  (at 

first) 
Seijcga  (at  first) 
Opium  (briefly) 
Ammonia 


Substances 
Depressing 
Inhihitort 
Apparatus. 


Amyl  Nitris 
Nitrite  of  Sodium 
Nitro-glyceriuum 
Spiritus  .Sithei-is 

Nitrosi 
DigitaUs  ^at  last) 
Scilla  (at  last) 
Senega  (at  last) 
Bel  adonna  (in 

ordinary  doses) 
Stramonium  (in 

ordinary  doses) 
Hyoscyamus  (in 

ordinary  doses) 
Tabacum  (at  last) 
Chloral  Hydras 
Opium  (chiefly) 
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Substances  which  act  upon  the  Circulatory  System 

{continued). 


General 
Vaso-Motor 
Stimulants. 


Digitalis  (at  first) 
Scilla  (at  first) 
Belladonna 

(briefly) 
S  tram  o  n  ium 

(briefly) 
Hy  OS  cy  amu  s 

(briefly) 
Stiycbnina 
Alcohol  (at  first) 
iEtlier  (at  first) 
Chlorof  ormum  (at 

first) 
Acidum  Hydrocy. 

Dil.  (at  fi-st) 
Veratrina  (at 

first) 
Ammonia 
Plumbum 


General 
Vaso-Motor 
Depressants. 


Local 
Circulatory 
Stimulants. 


Amyl  Nitris 
Nitrite  of  Sodium 
Nitro- glycerine  ' 
Sj  iritus  ^tberis 

Nitrosi 
Digitalis  (at  last) 
Scilla  (at  last) 
Belladonna  (in 
ordinary  doses) 
Stramonium  (in 
ordinary  doses) 
Hyoscyamus  (in 
ordinary  doses) 
Lobelia 
jTabacum 
;  Alcohol  (at  last) 
^ther  (at  last) 
Chloroformum 
Chloral  (central 

and  periph.) 
AcidumHydrocy. 

Dil.  (at  last) 
Veratrina(a,t  last) 
Opium  mode- 
rately) 
Antimonium 
Ipecacuanha 
Acouitum 


lodum 
Camphora 
Arnica 
Alcohol  (con- 
fined) 
^ther  (confined) 
Chloral  Hydras 
01.  Terebinth. 
Veratri-na 
Sinapis 
Cantharis 
Ammonia 
Metall  c  Salts 
All  Aromatic 
Volatile  Oils, 
Oleo-resins, Re- 
sins, and  Bal- 
sams. 
Acid.  Carbolic. 
Creasotum. 


Keflex 
Cardiac 
Stimulants. 


Alcohol 
^ther 

Chloroformum 
Sinapis 

01.  TerebinthinsB 

(reflex) 
Ammonia 
Carminatives 
C  ounter -irritants 
Bittera 


Local 
Circulatory 
Depressants  : 
Vascular  As- 
tringents. 


Alcohol  (evapo 

rating) 
.ffither  „ 
Chloroformum  ,, 
Plumbum 
Argentum 
Digitalis 
Hamamelis 
Constrin  gents 


Styptics. 


IVTatica 

Tannicum  Aci 

dum 
GaUa 
Quercus 
Krameria 
Catechu 
Haematoxylon 
Aluraen 
Ferrum 


Reflex 
Vascular 
Stimulants. 


Alcohol 
^ther 

Chloroformum 
Sinapis 

01.  Terebinthinaa 

(reflex) 
Ammonia 
Carminatives 
Bitters 

Counter-irri  tants 


Substances 
lowering 
Blood  Pressure 
in  uncertain 
Manner. 


Ergot  a 

Phy  SOS  tigma 

(chiefly) 
Barium 
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CHAPTER  XI. 

THE  RESPIRATORY  SYSTEM. 

I.  Physiological  Eelations. 

The  red  corpuscle  of  the  blood  is  tlie  oxygenating  or 
respiratory  ^  element  of  tlie  body.  The  physical  part  of 
respiration  is  carried  on  by  means  of  the  chest  and  respiratory 
passages,  a  fresh  supply  of  oxygen  being  continually  presented 
to  the  red  corpuscles,  and  carbonic  acid,  water,  and  heat  given 
of£  from  the  plasma. 

The  red  corpuscle  and  the  chest  are  brought  into  fimctional 
relation  with  each  other  by  means  of  a  special  nervous 
mechanism,  called  the  respiratory  centre,  a  portion  of  nervous 
matter  in  the  medulla  oblongata  which  is  peculiarly  irritable  in 
the  presence  of  oxygen,  and  sends  motor  impulses  through 
the  cord  to  the  respiratory  muscles. 

The  less  the  amount  of  oxygen  admitted  to  the  respiratory 
centre,  the  more  powerfully  is  it  stimulated,  and  the  chest 
moved";  the  greater  the  amount  of  oxygen  admitted  to  the 
centre,  the  less  powerful  its  discharges,  and  the  more  weak  or 
superficial  is  the  breathing.  Now  the  amount  of  oxygen  in  the 
arteries  of  the  medulla  is  the  same  as  in  the  systemic  arteries 
generally ;  and  we  thus  find  that  the  state  of  oxygenation 
of  the  arterial  blood  governs  the  respiratory  movements  through 
the  medium  of  the  respiratory  centre.  The  fundamental 
canon  in  the  physiology  of  respiration  is  that  the  condition  of 
the  red  corpicscle  is  the  prime  mover  of  all  respiratory  acts.  Car- 
bonic acid  has  but  little  direct  effect  on  the  respiratory  centre. 

The  term  "  centre"  implies  that  certain  influences  meet  in 
this  point,  originating  in  a  circle  of  which  it  is  the  middle 
point ;  and  this  is  the  case.  Falling  into  the  resph-atory  centre 
are  impressions  conveyed  bj''  afferent  (usually  sensory)  nerves, 
from  every  part  of  the  body,  modifying  its  acti-\aty,  and 
reflexly  influencing  the  respiratory  movements.  The  vagus 
is  peculiarly  capable  of  stimulating  the  centre ;  thus  irritation 
of  the  larynx  immediately  causes  the  reflex  respiratory  act 
called  cough.  The  vagus  is  therefore  said  to  be  the  special 
afferent  nerve  of  respiration ;  the  whole  surface  of  the 
respiratory  passages,  and  probably  the  lungs,  being  abundantly 
supplied  with,  rootlets  of  the  vagus,  which  are  incessantly 
collecting  impressions  for  transmission  to  the  centre.  Every 
change  in  the  distension  of  the  limgs,  and  in  the  quantity  and 
quality  of  the  pulmonary  blood,  thus  instantly  tells  on  tho 
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respiratory  movements.  It  must  also  be  carefully  noted  in  this 
connection  that  diminished  oxygenation  of  the  blood,  whilst 
increasing  the  respiratory  activity,  stimulates  the  other  twc 
great  centres  in  the  medulla,  increasing  the  arterial  resistance 
through  the  vaso-motor  centre,  and  slowing  the  heart  through 
the  cardiac  centre. 

The  afferent  impressions  from  the  lungs  and  respiratory 
passages,  besides  falling  into  the  respiratory  centre,  also  reach, 
if  sufficiently  powerful,  the  convolutions,  where  they  are  felt  as 
various  sensations,  referred  more  or  less  accurately  to  the  re- 
spiratory organs.  In  health  these  sensations  of  common 
sensibility  are  feeble ;  and  we  do  not  appreciate  them  until 
they  are  converted  into  sensations  of  pain,  oppression,  distress, 
or  irritation,  in  disorder  or  disease. 

Amongst  the  nerves  of  the  respiratory  muscles  one  group 
demands  special  notice,  viz.  those  distributed  to  the  bronchi. 
These  are  motor  filaments  of  the  vagus,  which  originate  in  the 
respiratory  centre  and  supply  the  muscles  regulating  the 
cahbre  of  the  air  tubes.  They  bring  the  bronchi  under  the 
control  of  the  medulla,  and  thus  of  the  afferent  impressions, 
especially  of  those  very  impressions  which  originate  in  the  respi- 
ratory passages,  the  seat  of  their  own  distribution. 


II.  Pharmacodynamics. 

The  extensive  relations  of  the  respiratory  organs  to  the 
external  air,  to  the  blood  and  circulation,  and  to  the  nervous 
system,  afford  us  abundant  means  of  influencing  their  mode  of 
action.  These  means  we  will  now  review  in  their  natural 
physiological  order : 

1.  The  Air. — The  air  which  comes  in  contact  vdth  the 
organs  of  respiration  may  be  altered  in  five  different  respects, 
each  of  which  will  have  a  physiological  effect  upon  the  functions 
of  the  lungs,  viz.  as  regards  («)  its  absolute  amount^  {b)  its  chemi- 
cal c&mposition,  {c)  its  temperature^  {d)  its  moisture,  and  (e)  its  pres- 
sure. 

{a)  The  supply  of  air,  like  that  of  the  food,  may  be  entirely 
arrested  for  a  time,  another  gas  with  different  physiological 
properties,  such  as  Nitrous  Oxide,  being  allowed  to  take  its 
place.  Or  the  amount  respired  may  be  simply  reduced,  by  ad- 
ministering rarefied  air  ;  or  increased,  by  admitting  oxygen  or 
compressed  air  into  the  lungs.  The  same  effects  may  be  pro- 
duced by  ordering  little  or  much  muscular  exercise  respec- 
tively. 

{b)  The  chemical  composition  of  the  atmosphere,  physiologi- 
cally speaking,  relates  only  to  the  amount  and  iiuality  of  the 
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oxygen.  The  proportion  of  oxygen  to  nitrogen  in  the  air  may 
be  modified  by  arrangements  for  special  inhalation,  but  practi- 
cally this  is  seldom  attempted,  mountain  and  ocean  climates 
affording  us  a  much  more  satisfactory  supply  of  pure  air. 

{c)  The  temperature  of  the  air  respired  may  be  modified 
either  by  selecting  particular  climates— tropical,  sub-tropical, 
temperate,  or  cold  ;  by  artificial  regulation  of  the  atmosphere  of 
the  room — ventilation,  heating,  etc.  ;  or  by  arrangements  for 
warming  or  cooling  the  ingoing  (J?jiTent  of  air  only,  by  means 
of  so-called  "respirators,"  and  by  recommending  nasal  breathing 
only,  or  oral  breathing  only,  as  the  case  may  be. 

{d)  The  amount  of  moisture  in  the  air  respired  can  be  altered 
at  pleasure,  whether  by  residence  in  a  dry  climate  or  in  a  moist 
climate,  or  by  varying  the  amount  of  watery  vapour  in  the  air 
of  the  room,  or  in  the  individual  inspii-atory  draughts,  by 
means  of  steam  kettles,  hot- water  inhalations,  etc. 

{e)  Lastly,  the  pressure  of  the  air  is  completely  under  our 
command  ;  and  this  again  either  by  means  of  climate  (elevated 
mountain  residence),  or  by  local  artificial  arrangements  such  as 
the  air-bath  and  pneumatic  apparatus.  T\xq  compressed  air-hath, 
at  a  pressure  of  \io\  of  an  atmosphere  above  the  noi-mal, 
increases  the  amount  of  oxygen  admitted  into  the  blood,  as  well 
as  the  vital  capacity  and  the  size  of  the  limgs,  whilst  it  renders 
respiration  less  frequent  and  more  easy.  A  rarefied  atmos- 
phere is  never  given  as  a  bath ;  on  elevated  mountains  it  in- 
creases the  depth  and  frequency  of  respiration  and  the  vas- 
cularity of  the  lungs,  so  that  there  is  a  tendency  to  haemorrhage 
from  the  alveoli.  The  pneumatic  apparatus,  a  small  gasometer, 
admits  air  under  artificial  pressure  to  the  respiratory  passages 
only,  the  patient  breathing  into,  or  out  of,  a  valved  tube  con- 
nected therewith^  Inspii-ation  of  air  compressed  by  about  ^ 
atmosphere  increases  the  amount  of  aii'  entering  the  chest,  ana 
eventually  the  vital  capacity,  the  size  of  the  chest,  and 
the  respiratory  force,  whilst  it  diminishes  the  vascularity  of  the 
lungs  and  raises  the  arterial  pressure.  The  other  methods  of 
a'erotherapeutics  do  not  require  mention  here. 

2.  The  Red  Corp)uscle. — The  red  corpuscle  as  the  great  medium 
of  external  and  internal  respiration,  as  well  as  the  prime  mover 
of  the  resj^iratory  centre,  is  an  important  agent  through  which 
the  respiratory  activity  may  be  modified  by  food,  drugs,  and  all 
the  ordinary  natiu-al  influences,  studied  in  chapter  viii. 

3.  The  Circulation. — The  corpuscles  must  be  circulated  by 
the  heart  and  vessels,  and  any  effect  that  we  may  produce  upon 
those  Tvdll  greatly  modify  the  respiratory  functions.  The  phar- 
macodynamics of  the  circulation  are  discussed  in  the  preceding 
chapter, 
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4.  The  Lungs  and  Air  passages.— [a)  The  afferent  or  sensory  ' 
nerves  of  the  respiratory  organs  are  stimulated  by  cold  and  diy 
air,  Clilorine  gas,  Ipecacuanha,  Senega,  Tobacco,  Nitre  fumes, 
Ammonia,  and  Antimony.  They  are  depressed  or  soothed  by 
warm  and  moist  air,  warm  food,  warm  applications  to  the  chest  ' 
wall;  possibly  by  demulcent  substances  to  a  small  extent;  and  by 
Opium,  Chloral,  Chloroform,  and  Ether.  Sensations  connected 
with  the  respiratory  organs  may  be  modified  by  the  same 
means,  the  nerve  depressant^  thus  proving  to  be  pulmonary 
anaesthetics  or  anodynes,  as  well  as  interfering  with  reflex 
respiratory  acts. 

{h)  The  vessels  of  the  bronchi  may  have  the  circulation 
through  them  increased  by  all  measures  which  increase  the 
activity  of  the  circulation  generally,  viz.  by  purgation,  exercise 
of  the  lungs,  and  bodily  movement ;  by  Digitalis,  Scilla,  Am- 
monia, Alcohol,  Strychnine,  and  probably  the  whole  series  of 
Aromatic  Oils  to  be  presently  noticed.  Fer  contra,  the  bronchial 
circulation  may  be  depressed  by  all  cardiac  and  general  vascular 
depressants,  including  heat,  Alkalies,  Iodides,  Aconite,  Anti- 
mony, and  Ipecacuanha. 

[b')  The  pulmonary  circulation  bears  very  complex  relations 
to  the  respiratory  movements,  as  regards  the  pressure  and  rate 
of  flow  in  inspii'ation  and  expiration,  ordinary  and  extra- 
ordinary. Manifestly  as  regards  the  general  circulation,  the 
pulmonary  vessels  may  be  modified  by  every  influence  which 
affects  it,  such  as  blood-letting,  transfusion,  pui'gation,  a  variety 
of  drugs,  and  muscular  rest  or  exercise.  We  possess  one 
substance,  non-oflicinal,  which  specifically  contracts  the  pul- 
monary vessels,  namely  Muscarin,  the  active  principle  of  the 
mushroom. 

{c)  Glands  of  the  bronchi. — The  secretion  of  bronchial  mucus 
may  be  increased  by  alkalies,  especially  Ammonia ;  by  Iodine, 
Sulphur,  and  Antimony ;  by  Ipecacuanha,  Senega,  Tobacco,  Scilla, 
and  the  great  group  of  Aromatic  Volatile  oils,  Oleo-resins,  and 
Balsams,  including  Turpentine,  Camphor,  Benzoin,  Copaiba, 
Ammoniacum,  and  the  balsams  of  Peru  and  Tolu.  Warm 
liquid  food  remarkably  increases  the  bronchial  secretion ;  on 
the  contrary,  cold  dry  food  diminishes  the  bronchial  mucus, 
as  possibly  do  Belladonna,  Stramonium,  and  Hyosc}  amus,  and 
certainly  acids. 

{dy  The  nervo-muscidar  structures  of  the  bronchi  and  larynx 
are  stitnulated  by  those  measures  which  act  upon  the  afferent 
nerves  {a)  and  perhaps  they  are  also  directly  influenced  by 
1    Bome  of  the  same. 

A  group  of  substances  of  great  therapeutical  interest  directly 
depress  the  same  system,  and  so  relax  the  bronchial  walls  and 
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favour  tlie  movements  of  the  respiratory  air,  viz.  Belladonna, 
Stramonium,  Hyoscyamus,  Lobelia,  and  Tobacco ;  Opium, 
Chloral,  and  Cannabis  Indica;  Chloroform,  Ether,  Amyl- 
nitrite,  and  Iodide  of  Ethyl ;  Conium,  and  warm  moist  air. 

6.  Impressions  reaching  the  respiratory  centre  through  other 
channels  than  the  vagus  afford  us  a  remarkably  ready  means  of 
affecting  it.  Impressions  may  be  stimulating,  including  irrita- 
tion of  the  fifth  cranial  nerve  in  the  nose  by  Ammonia,  or  on 
the  brow  by  cold ;  of  the  olfactory  nerve  by  odoriferous  sub- 
stances ;  of  the  optic  and  acoustic  nerves  by  powerful  light  and 
sounds  respectively ;  and  of  the  nerves  of  the  skin  generally  by 
painful  impressions,  such  as  flicking  with  towels,  flagellation  or 
slapping,  extreme  heat,  mustard  plasters,  and  other  powerful 
local  irritants.  Or  we  may  use  measures  with  a  sedative  influ- 
ence on  the  respii'atory  centre,  including  gentle  warmth  to  the 
surface  of  the  chest  in  the  form  of  poultices  and  fomentations, 
warm  baths,  and  local  ansesthetics  or  anodynes,  such  as  piasters 
and  liniments  of  Opium,  Belladonna,  and  Volatile  Oils  (Turpen- 
tine, Camphor,  etc.)  applied  to  the  chest  walls. 

6.  The  Respiratory  Centre, — Besides  those  influencing  the 
afferent  impressions,  a  vai'iety  of  direct  stimulants  and  depres- 
sants of  this  centre  are  in  our  possession.    The  force  of  the 
nervous  discharges  may  be  increased  by  Ammonia,  Strychnine, 
Belladonna,  Stramonium,  and  Hyoscyamus ;  probably  by  Ipe- 
cacuanha and  Antimony  temporarily ;  and  by  Alcohol,  Ether, 
and  Chloroform,  for  a  brief  period  at  the  commencement  of 
their  action.    On  the  other  hand,  the  last-named  drugs  quickly 
diminish  the  force  of  the  respiratory  centre  (Ether  less  rapidly 
than  the  others)  ;  and  the  same  effect  may  be  produced  by  means 
of  Chloral,  Opium,  Aconite,  Veratrine,  Conium,  and  Physostigma. 

7.  The  Tracts  of  the  efferent  impulses  from  therespiratory  centre^ 
the  Spinal  Centres  of  the  respiratory  muscles,  and  the  NervO' 
muscular  Apparatus  of  the  chest  and  larynx  may  be  stimulated 
not  only  reflexly,  but  directly,  by  Strychnine,  which  gxeatlv 
increases  the  vigoui'  of  the  spinal  centres ;  by  electricity  applied 
to  the  nerve  trunks  (phrenics,  intercostals),  or  to  the  muscles 
directly ;  ^nd  by  all  measures  which  improve  the  nutrition  of 
the  nervo-muscular  tissues,  such  as  well-ordered  exercise. 
Conversely,  these  parts  may  be  depressed  by  1  .xysostigma,  which 
greatly  diminishes  the  vigour  of  the  spinal  centres ;  by  Conium, 
which  paralyses  the  motor  nerves ;  and  by  Opium,  which  de- 
presses the  whole  efferent  mechanism.  The  use  of  these  depress- 
ing measui-es  is  almost  confined  to  the  muscles  of  the  larynx. 
Most  powerful  of  all  is  the  method  of  arresting,  or  at  least  con- 
trolling, the  movements  of  the  chest,  by  direct  restraint,  which 
is  best  accomplished  by  means  of  strapping  or  banda«mg. 


Exp  EC  TO  RANTS. 


517 


Wlicn  we  re\iew  the  various  measiu'es  classed  under  tlio 
1st,  4th,  5th,  6th,  and  7th  preceding  heads,  we  are  enabled  to 
re-aiTange  several  of  the  most  important  of  them  into  new 
groups  with  definite  pharmacodynamical  properties  and  im- 
portant therapeutical  bearings.  These  groups  are  :  (a)  Expec- 
torants ;  (b)  Antispasmodics  ;  and  (c)  Respiratory  Sedatives. 

A.  Expectorants. — Expectoration,  the  discharge  of  the  sputa, 
or  secretions  and  other  products  of  the  respiratory  passages, 
will  manifestly  vary  with  the  amount  and  characters  of  the  sputa, 
and  with  the  expulsive /or^e  which  can  be  brought  to  bear  upon 
them.  Measui'es  are  therefore  called  expectorants  which  increase 
the  absolute  amount  of  sputum  formed,  which  so  modify  its 
characters  as  to  facilitate  its  expidsion,  or  which  evacuate  it 
with  greater  ease  :  the  fii'st  and  second  kinds  of  expectorants 
acting  upon  the  glands,  the  third  kind  upon  the  muscular  struc- 
tures. Regarded  otherwise,  the  expectorants  will  be  found 
sometimes  to  stimulate  the  respiratory  centre,  e.g.  Ammonia  and 
Ipecacuanha,  sometimes  to  depress  it,  e.g.  warm,  moist  air.  But 
of  greatest  practical  importance  is  the  action  of  expectorants 
upon  the  circulation;  and  according  to  their  stimulating* 
or  depressing  influence  in  this  respect,  they  are  commonly 
divided  into  (1)  Stimulant  expectorants,  and  (2)  Sedative  expecto- 
rants.  It  must  be  clearly  understood  that  "sedative"  and 
"stimulant  "  in  this  connection  refer  not  to  the  respiratory,  but 
to  the  circulatory  effect  of  the  bronchial  measures. 

{a)  Stimulant  expectorants  include  Ammonia,  Scilla,  aU  the 
Volatile  Aromatic  Oils,  Oleo-resins,  and  Balsams  enumerated 
above;  Strychnine,  Alcohol,  Senega,  warm  liquid  food,  and 
moderate  exercise  of  the  body  generally  or  of  the  chest. 

{b)  Sedative  expectorants  include  Alkalies,  Iodides,  Anti- 
mony ;  Ipecacuanha,  and  Tobacco ;  warm,  moist  air ;  and  waim 
moist  applications  to  the  chest  walls.  ' 

^  If  we  wished  to  construct  other  groups  of  expectorants  we 
might  add : 

{c)  Expectorants  with  a  sedative  effect  on  nerves.— These 
are  chiefly  obtained  by  combining  other  expectorants  with 
Opium,  e.g.  Scilla  and  Opium,  Camphor  and  Opium,  Ammonia 
and  Opium,  Ipecacuanha  and  Opium— all  of  which  combinations 
are  officinal.  Antimony  and  Opium,  etc.  Warm  drinks  have 
the  same  effect. 

{d)  Expectorants  which  alter  the  chemical  composition  of 
the  sputa.— This  18  a  highly  important  group.  Alkalies  increase 
the  alkahnity  of  the  sputa,  and  at  the  same  time  the  water  of 
the  bronchial  mucus,  and  thus  the  liquidity  of  the  sputa  Thev 
constitute  a  special  class  called  the  Saline  expectorants, 
bulphur,  Iodine,  all  the  Aromatic  Oils,  Oleo-resins,  and  Balsams 
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are  excreted,  as  such,  or  as  their  products,  along  with  an  in- 
creased flow  of  mucus;  and  most  of  these,  especially  the 
aromatic  suhstances,  have  an  antiseptic,  deodorant,  and  dis- 
infectant effect  on  the  secretion,  and  on  the  surface  from  which 
they  are  given  off.  They  may  be  classed  as  the  Disinfectant 
expectorants.  The  water  of  the  bronchial  mucus  is  increased 
in  alrnost  every  instance  of  increased  secretion,  but  specially  by 
Alkalies,  Iodine,  and  Antimony,  which  thus  possess  the 
valuable  property  of  increasing  the  liquidity  of  the  sputa. 
Lastly,  Acids  tend  to  diminish  the  amount  of  water,  and  thus 
the  total  amount  of  sputum,  i.e.  to  dry  up  "  the  secretion. 
They  may  be  called  anti-expectorants. 

B.  Anti-spasmodics. — These  comprise  a  great  variety  of 
measm-es  which  have  the  common  effect,  directly  or  indirectly, 
of  relaxing  Ihe  muscular  coat  of  the  bronchi  and  the  dia- 
phragm. They  are  :  (a)  the  various  depressants  of  the  respiratory 
branches  of  the  vagus  mentioned  above  (4a),  such  as  heat, 
Iodides,  Alkalies,  etc.  (/3)  The  depressants  of  the  other  afferent 
nerves  to  the  respiratory  centre  (5),  especially  wann  applica- 
tions to  the  chest  walls.  (7)  The  depressants  of  the  respiratorj' 
centre  itself  (6) — Alcohol,  Ether,  Chloroform,  Opium,  etc.  (5) 
The  direct  nervo-muscular  depressants — bronchial  (4  rf),  such  as 
Atropia,  Tobacco,  Amyl-nitrite,  etc. ;  and  parietal  (7),  Conium, 
etc.  All  these  substances  are  distinctly  depressant  or  sedative  ; 
but  we  have  still  another  group  of  bronchial  antispasmodics  (e), 
which  are  perhaps  the  most  powerful  of  all,  \\z.  some  of  the 
expectorants,  such  as  Ipecacuanha,  Senega,  and  Tobacco,  which 
after  momentarily  increasing  the  spasm,  cause  a  rapid  and 
profuse  flow  of  mucus  from  the  bronchial  wall,  thus  relieving 
tlio  fulness  of  the  vessels,  provoking  cough,  and  inducing 
rxpidsion  of  the  cause  of  the  spasm. 

c.  Respiratory  sedatives. — These  measui-es  deserve  a  special 
name.  The  depressants  of  the  afferent  branches  of  the  vagus  to 
the  brain,  such  as  Opium,  Ether,  Cliloroform,  etc.,  not  only  act  as 
antispasmodics  and  muscular  depressants,  i.e.  prevent  bronchial 
spasm,  widen  the  tubes,  and  aiTest  cough,  but  also  prevent  or 
relieve  pain  and  other  distressing  sensations  refeired  to  the 
respiratory  organs.  The  most  rational  kind  of  pulmonary 
sedatives,  however,  are  the  expectorants  above  enumerated, 
in  cases  where  the  cause  of  the  distress  can  be  removed.  A 
combination  of  the  two  classes  will  manifestly  answer  best  in 
most  instances. 

TTI.    Pathological  Relations. 

The  disorders  and  diseases  of  this  system  fall  readily  into 
two  gi-eat  classes,  according  as  they  affect  (1)  the  respiratori/ 
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element  {the  red  corpuscle)  and  its  circulation,  or  (2)  the  nervo- 
muscular  apparatus^  including  the  lungs  and  aii-  passages,  the 
respiratory  centre,  and  the  afferent  and  efferent  channels  of 
communication.  The  first  class  were  discussed  in  chapters  viii. 
and  ix. ;  the  second  will  now  he  briefly  noticed. 

Circulatory,  inflammatory,  and  degenerative  changes  com- 
prise a  large  part  of  the  diseases  of  the  respii-atory  organs,  such 
as  bronchitis,  pidmonary  congestion,  emphysema,  and  pleurisy, 
to  which  must  be  added  new  growths,  whilst  tuberculosis  and 
syphilis  occupy  an  intermediate  position.  Whatever  their 
pathological  nature,  these  diseases  produce  certain  well-marked 
anatomical  changes  in  the  parts.  The  passages  may  prove  to 
be  obstructed,  or  actually  occluded,  by  swelling  of  their 
mucosa,  and  by  various  products,  such  as  mucus,  pus,  blood,  or 
dvhris,  which  may  be  retained,  inspissated,  or  possibly  decom- 
posed, thus  irritating  the  nerves  and  vessels.  Some  of  the 
bronchia  may  be  entii-ely  blocked,  with  collapse  or  consolida- 
tion of  the  corresponding  lobules,  and  disturbance  of  the  air 
pressui'e  (emphysema)  and  blood  pressm^e  (hyperaemia)  in  the 
parts  around.  Portions  of  the  lungs  may  be  found  either  con- 
solidated by  pneumonia,  or  compressed  by  pleurisy,  airless  and 
functionless.  Tracts  of  various  size  are  frequently  entirely 
H  destroyed  by  phthisis  or  gangrene,  Hasmorrhage'  may  occur  in 
the  alveoli  or  passages.  The  right  heart  frequently  proves  to 
be  secondarily  enlarged,  from  distm-bance  of  the  venous  cir- 
culation; the  viscera  congested;  and  the  serous  cavities  and 
extremities  dropsical. 

Whilst  many  of  these  anatomical  changes  are  fortunately 
remediable,  others  are  not  so,  and  the  efforts  of  the  practitioner 
can  only  be  directed  to  the  relief  of  their  symptoms,  or,  more 
correctly,  their  effects.  Amongst  these,  disturbances  of  re- 
spiration, spasm,  cough,  expectoration,  vomiting,  and  pain, 
alone  require  to  be  briefly  noticed  here. 

Lyspnoca^  is  a  natural  effort  to  increase  oxygenation,  and 
is  due  to  stimulation  of  the  respiratory  centre  in  two  distinct 
ways,  viz.  (1)  by  the  imperfectly  oxygenated  blood  circulating 
within  it,  and  (2)  by  exaggeration  of  the  impressions  coming 
from  the  air  passages  and  lungs.  Obviously  these  two  sets  of 
causes  are  usually  combined,  since  such  anatomical  changes  as 
have  been  mentioned,  interfere  at  the  same  time  with  the  proper 
contact  of  the  air  and  blood  in  the  lungs,  and  irritate  the  pul- 
monary branches  of  the  vagus.  As  a  rule,  dyspnoea  is  effective 
and  highly  beneficial;  but  unfortunately,  if  it  fail  to  give 
relief,  it  tends  to  aggravate  the  distress. 

Spasmodic  dyspncea,  commonly  called  "asthma,"  is  referable 
to  sudden  intermittent  irritation  of  the  vagus  or  centre. 
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Powerful  reflex  respiratory  impulses  are  thus  generated,  and 
pass  out  to  the  bronchial  muscles  and  the  diaphragm,  wliich 
are  spasmodically  contracted,  interfering  with  the  entrance  of 
air. 

Cough  is  essentially  a  physiological  act,  in  itself  highly 
beneficial,  which  may  require  to  be  encouraged  and  increased. 
Much  more  commonly,  however,  it  is  excessive,  and  becomes 
one  of  the  most  distressing  symptoms  demanding  relief  in  disease 
of  the  chest.  Expectoration  may  also  be  considered  physio- 
logical within  certain  limits,  but  will  require  to  be  modified 
therapeutically  when  the  quantity  of  the  sputa  is  either  ex- 
cessive or  deficient,  or  the  quality  rendered  morbid  by  inspis- 
sation  or  decomposition.  Vomiting  is  closely  associated  with 
cough  and  expectoration,  which  is  not  a  remarkable  circum- 
stance, the  two  acts  and  their  mechanisms  being  nearly  allied 
to  each  other,  as  we  saw  in  chapter  iv. 

Tains,  and  sensations  of  irritation,  ticlding,  necessity  to  cough, 
"  want  of  breath,"  tightness,  oppression,  suffocation,  etc.,  are 
always  exceedingly  distressing ;  and,  as  they  are  among  the 
chief  complaints  of  patients,  demand  relief  if  it  can  be  afforded. 

IV.    Natural  Recovery. 

Nature's  method  of  meeting  an  extraordinary  or  otherwise 
morbid  influence  by  destroying  or  removing  it,  is  well  seen  in  the 
case  of  the  respiratory  system.  Coughing  and  sneezing  are 
provisions  for  expelling  any  obstructing  or  irritating  mass  from 
the  air  passages  ;  and  although  apparently  but  of  Httle  ser\-ice 
in  preventing  the  most  serious  kinds  of  lung  disease,  they  may 
really  expel  infective  and  other  causes  of  morbid  change  much 
more  frequently  than  we  suspect,  just  as  they  guard  the  nose 
and  the  glottis  from  mechanically  irritant  particles. 

The  second  great  natural  method  of  rehcf  which  is  seen 
at  work  in  this  system  is  reaction  or  counter-action.  The  respira- 
tory muscles  respond  to  an  obstruction  in  the  passages  by  such 
an  increase  of  the  force  and  frequency  of  their  contraction  as 
will  negative  its  action,  and  after  a  time  they  become  h)7)er- 
trophied  if  the  obstruction  persist.  Dyspnoea  or  (better) 
hyperpnoea,  is  the  result,  a  large  reserve  of  muscular  force  and 
an  almost  unlimited  power  of  hypertrophy  sufficiently  covjpen- 
sating  for  the  diminished  size  of  the  air  passages  and  air  cun-ent, 
by  increasing  the  depth  and  the  frequency  of  breathing.  The 
Bame  principle  is  at  work  in  the  catarrh,  that  is  the  h}^era?mia 
and  secretion,  set  up  in  the  air  passages  or  lungs  on  the  en' 
trance  of  a  foreign  body  ;  the  mucous,  serous,  or  even  purulent 
discharge  (all  evidences  of  different  degrees  of  reaction)  being 
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essontiallv  intondcd  to  counteract  the  irritant,  as  well  as  to 
CLU-ry  it  oil  and  repair  the  damage  it  may  have  wrought. 

The  third  natiu-al  provision  against  a  morbid  influence  is 
the  removal  of  its  effects,  whether  the  influence  itself  have  been 
removed  or  antagonised,  or  not.  Thus  excessive  secretions  or 
other  products  of  disease,  which  may  in  tui^n  cause  fresh  obstruc- 
tion of  the  passages,  are  removed  by  cough,  expectoration,  and 
vomiting ;  and  the  venosity  of  the  blood  which  they  cause  is 
dispelled  by  hyperpnoea.  Even  spasm  of  the  bronchi  probably 
never  causes  death,  because  removed  by  the  carbonic  acid  w^hich 
accumulates  in  the  blood  in  the  second  stage  of  asphyxia. 
Haemorrhage  from  the  lungs  or  nose  frequently  comes  to  the 
relief  of  over-distended  veins,  and  removes  the  most  urgent 
symptoms. 

Vicarious  action  is  yet  another  method  of  natui-al  relief, 
of  which  abundant  advantage  is  taken  in  respiratory  disease  ; 
extraordinary  muscles  being  called  into  play  in  hyperpnoea,  the 
healthy  parts  of  the  pulmonary  substance  taking  on  increased 
function,  and  the  skin  and  kidneys  doubtless  becoming  more 
active  as  excretory  organs. 

In  these  several  ways  nature  will  frequently  afford  relief  of 
respiratory  disorders  and  diseases,  whilst  the  cause  of  them  is 
still  at  work,  by  removing  or  counteracting  it  and  its  effects.- 
If  she  fail,  and  disease  is  established,  recovery  may  still  follow 
artificial  treatment,  the  proper  province  of  which  is  thus  to  assist, 
not  to  compel,  much  less  to  thwart  nature.  Even  if  organic 
changes  have  occurred,  recovery  may  be  effected  by  repair,  as 
we  see  in  inflammation  of  the  lungs  and  pleura. 

V.    Eational  Treatment. 

The  treatment  of  respiratory  disorders  if  it  is  to  be  thoroughly 
rational,  must  be  foimded  upon  the  considerations  given  in  the 
four  preceding  sections.  The  student  will  understand  that  the 
treatment  of  the  disease  on  which  these  disorders  depend  must 
be  conducted  at  the  same  time ;  and  that  we  are  here  concerned 
only  with  symptoms. 

Dyspnoea. — The  phenomena  of  dyspnoea  strongly  indicate 
the  necessity  of  providing,  by  every  possible  means,  for 
increased  freedom  and  force  of  respiration — of  assisting  hyper- 
pnoea by  admitting  as  much  air  as  possible  into  the  chest. 
The  air^  must  be  pure  and  mild,  that  is,  abundant,  fresh,  warm, 
and  moist.  The  muscles  of  respiration  must  be  free  to  act  upon 
the  chest,  and  every  available  muscle  of  extraordinary  respiration 
must  be  relieved  from  other  employment  and  ready  to  be  called 
into  use :  the  shoulders  must  be  raised,  the  chest  freed  from 
restraint  and  weight,  in  front,  behind,  and  especially  below  (by 
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adopting  the  sitting  posture),  and  the  anns  must  be  capable  of 
being  fixed,  if  necessary.  The  circulation  also  must  be  spared 
by  absolute  rest  and  other  measures. 

Medicinal _  treatment  must  then  be  ordered,  the  first  end  to 
be  secured  being  the  rapid  clearance  of  the  respiratory  passages 
of  the  products  of  disease.  This  is  done  by  stimulating  the 
natural  provisions  for  relief,  namely  cough  and  expectoration^ 
by  means  of  expectorants.  The  cough  must  not  only  be 
induced  or  strengthened,  but  accompanied  by  a  more  profuse 
flow  of  watery  mucus,  so  as  to  facilitate  discharge  of  the  sputa. 
Fortunately,  most  expectorants  produce  the  second  effect  as 
well  as  the  first ;  and  we  are  left  free  to  select  om*  remedy, 
more  from  a  consideration  of  its  concomitant  effect  upon  the 
circulation,  i.e.  according  as  a  sedative  or  a  stimulant  effect  is 
desired.  Cardio-vascular  sedatives,  such  as  Antimony,  Ipecacu- 
anha, Iodides,  and  Alkalies,  or  a  combination  of  these,  will  be 
preferred  as  expectorants  in  the  first  stage  of  inflammatory 
obstruction  of  the  passages  {acute  bronchitis),  salines  being 
specially  valuable  as  liquefying  the  mucus  ;  whilst  stimulants, 
such  as  Ammonia,  Scilla,  and  the  large  Aromatic  group,  -will  be 
indicated  at  a  later  stage  when  the  heart  threatens  to  fail,  or  at 
any  period  in  weak  subjects.  The  Aromatics,  such  as  Camphor, 
the  Balsams  of  Benzoin,  Tolu  and  Peru,  Ammoniacum  and 
Turpentine,  also  act  as  disinfectants,  if  the  products  have  be- 
come purulent  and  tend  to  decompose.  In  every  instance  the 
value  of  warm  liquid  food  must  be  taken  advantage  of. 

Emetics  may  be  employed  to  empty  the  respiratory  passages 
when  blocked  by  a  comparatively  large  and  solid  mass,  such  as 
a  croupous  membrane ;  to  empty  dilated  bronchial  tubes  when 
these  and  the  lung  tissue  have  lost  their  elasticity  from  age 
and  debility ;  and  occasionally,  when  the  necessary  cough  can  no 
longer  be  induced  on  account  of  extreme  weakness,  and  asphyxia 
is  thi-eatening.  In  the  last-named  case  much  danger  attends 
such  a  depressing  method  of  treatment ;  and  in  every  instance 
comparatively  mild  and  yet  certain  emetics  must  be  selected 
for  respiratory  pui'poses,  such  as  Ipecacuanha  and  Carbonate  of 
Ammonia,  or  Sulphate  of  Zinc  if  these  fail. 

Posture  is  frequently  of  value  in  emptying  the  bronchi,  or 
cavities  communicating  with  them,  of  pus  and  other  products. 
The  body  may  sometimes  be  even  inverted  with  success. 

If  asphyxia  occur,  artificial  respii-ation  must  be  earned  out. 

Dyspnoea  may  also  be  relieved  by  the  abstraction  of  blood, 
or  by  its  diversion  from  the  thorax  into  the  abdominal  vessels, 
where  its  volume  can  be  reduced  by  a  free  purge.  This 
sometimes  affords  great  relief  at  the  commencement  of 
acute  bronchitis.     Diaphoretics  and  diui-ctics  are  valuable 


Treatment  of  Dyspncea.  523 

under  similar  circumstances.  But  instead  of  reducing  the 
volume  of  blood,  or  in  addition  to  this  means,  we  may  prevent 
its  accumulation  in  the  lungs  and  right  side  of  the  heart  by 
stimulant  measm-es.  Thus  Carbonate  of  Ammonium  not  only  sti- 
mulates the  nerves  and  glands  of  the  bronchial  mucosa,  liquefies 
the  secretion,  and  strengthens  the  respiratory  centre,  but  is  a 
powerful  cardio-vascular  stimulant,  aiding  the  ventricular 
contractions,  emptying  the  veins,  and  filling  the  arteries. 
Other  circulatory  stimulants  which  may  not  possess  expectorant 
action  are  so  far  also  indicated  in  respiratory  distress,  such  as 
applications  of  mustard  to  the  chest- wall  and  warm  alcoholic 
drinks. 

In  dyspnoea  from  consolidation  of  the  lung  in  acute 
pneumonia,  i.e.  from  diminished  respiratory  area,  the  plan  of 
treatment  must  be  considerably  modified.  Here  there  is 
neither  lack  of  aii'  nor  lack  of  blood ;  only  they  cannot  come 
into  mutual  contact.  The  .respiratory  rate  is  greatly  accelerated, 
and  the  air  thus  constantly  changed ;  the  cardiac  rhythm  is 
also  accelerated,  and  the  blood  thus  constantly  renewed.  The 
therapeutist  appreciates  this  natural  provision,  and  directs  his 
measures  to  the  support  of  the  powers  thus  severely  taxed  :  to 
maintain  the  strength  of  the  respiratory  muscles,  and,  most  an- 
xiously of  all,  to  sustain  the  heart,  by  failure  of  which  death  is 
most  likely  to  occur.  Whilst,  therefore,  the  strength  is  spared 
in  every  way,  food  is  to  be  freely  given  with  Alcohol,  Scilla, 
Ammonia,  and  Digitalis;  the  atmosphere  maintained  as  pure 
and  fresh  as  possible ;  and  the  accompanying  fever,  which  is 
attended  by  cardiac  depression,  steadily  combated  by  suitable 
non-depressing  measui-es. 

^  Dyspncea  with  spasm  is  so  far  to  be  treated  on  the  same 
principles  as  other  forms  of  obstructive  dyspnoea,  but  the 
spasmodic  element  must  be  separately  considered.  Practically, 
by  far  the  most  rapid  and  powerful  antispasmodics  are,  as 
we  have  seen,  certain  expectorants,  including  Tobacco,  Ipeca- 
cuanha, etc.,  which  provoke  greater  spasm,  violent  cough,  and 
profuse  watery  secretion,  thus  instantly  clearing  the  passages 
and  relaxing  the  mucous  membrane.  A  milder  and  equally 
rational  class  of  antispasmodics  to  be  employed  in  asthma  are 
the  direct  depressants  of  the  nervo-muscular  structures  of  the 
bronchi,  the  chief  of  which  are  Belladonna,  Hyoscyamus, 
Stramonium  and  their  Alkaloids,  Tobacco,  and  Lobelia,  whether 
in  solution  or  in  the  form  of  smoke.  Conium  is  much  less 
useful.  Moist  warm  air  or  steam  may  be  of  great  service  as 
the  only  available  remedy.  Opium,  Chloral,  Cannabis  Indica, 
and  other  narcotics,  will  frequently  relieve  spasm,  but  such 
powerful  r(>spiratory  depressants  are  highly  objectionable  in 
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threatening-  asphyxia.  Nitrite  of  Amyl  may  instantly  givo 
relief,  but  the  spasm  may  as  quickly  return  ;  Nitre  fumes  suit 
some  cases.  Small  doses  of  Spirit  of  Ether  or  Chloroform  in 
solution  are  frequently  most  valuable,  because  so  rapidly  diffu- 
sible; and  a  mixture  of  Ammonia,  Carbonate  of  Ammonium, 
Spirit  of  Ether,  and  Aromatics  is  one  of  the  best  combinations 
for  general  use. 

Cough  bas  been  already  referred  to  as  far  as  it  is  to  be 
encouraged,  for  the  relief  of  movable  obstruction  and  dyspnoea. 
Wben  it  is  not  only  ineffectual  but  harmful,  for  instance  when 
due  to  swelling,  morbid  growths,  or  purely  nervous  causes,  it 
demands  immediate  relief.  It  cannot,  bowcver,  be  too  much 
insisted  on  that  the  tendency  of  young  practitioners  is  towards 
an  abuse  of  this  class  of  remedies,  by  prescribing  them  in  a 
routine  fashion  for  every  case  of  cough,  irrespective  of  its 
cause.  Narcotics  are  powerful  depressants  of  the  respiratory 
centre,  as  well  as  of  many  other  organs,  including  the  heart ; 
and,  which  is  of  equal  consequence,  they  interfere  with  the 
reflection  which  originates  useful  cough  and  increased  breathing, 
and  ultimately  aggravate  the  condition  wbich  they  temporarily 
relieve.  It  is  only  when  the  cause  of  cough  cannot  be  removed, 
that  the  irritability  of  the  nervo-muscular  apparatus  may  be 
safely  reduced  by  respiratory  sedatives,  such  as  Opium,  Chloro- 
form, Ether  and  Chloral,  Alcohol  and  Conium,  according  to  cir- 
cumstances, although  warm  moist  air,  warm  liquid  food,  poultices 
to  the  cbest,  and  acids  or  demulcents  for  the  throat  will  often 
suflBce  to  give  relief.  Several  of  these  measui'cs  may  be 
topically  employed  by  insufflation,  inhalation,  gargling,  or 
direct  application ;  and  when  given  internally  they  are  advan- 
tageously combined  with  expectorants,  which  shall  remove  any 
movable  irritant  from  the  passages.  When  all  but  powerful 
opiates  have  failed  to  arrest  protracted  fits  of  coughing,  as  in 
phthisis,  frequent  small  meals  of  warm  liquid  nutritious  food, 
night  as  well  as  day,  or  pui-e  alcoholic  stimulants,  will  often 
give  great  relief.  When  the  sputa  are  excessive,  anti-expec- 
torant measures  may  be  demanded,  and  will  consist  in  a  fi-esh 
bracing  atmosphere,  dry  simple  food,  the  avoidance  of  alcohol, 
and  the  exhibition  of  Acids,  Bitters,  and  probably  Iron 
internally. 

Haemorrhage  from  the  respiratory  organs  must  be  treated  on 
general  principles.  Eest  must  be  secured  not  only  by  bodily 
quiet,  but  by  the  reduction  of  the  movements  of  the  lungs  to  a 
minimum,  by  strapping  the  chest  locally  and  recommending 
voluntary  restraint  of  respiration  and  cough. 

Pam  and  the  other  forms  of  distress  in  connection  with  this 
Bystem  are  easily  arrested  by  direct  respiratory  sedatives,  such 
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a3  Opium,  Lut,  as  we  have  seen,  not  without  considerable 
risk.  The  greatest  discrimination  must,  therefore,  be  exercised 
in  having  recourse  to  these  remedies,  and  the  routine  use  of 
them  is  to  be  deprecated.  Indirect  measures,  including  the 
removal  of  the  cause  of  distress,  and  external  applications  to  the 
chest,  are  alone  to  be  employed  if  possible. 


Substances  which  act  upon  the  Eespiratory  System. 


Stimulants  of 
Eespiratory 
Cektrb. 


C  a  m  p  h  o  r  a  (at 

first) 
Belladonna 
Stramonium 
Hyoscyamus 
Strychnia 
Tabacum  (briefly) 
Qiebracbo 
Acid.  Hydrocy- 

Dil.  (briefly) 
Phy  so  stigma 

(briefly) 
Ammonia 
Alcohol  (briefly) 
-aEtlier  „ 
C  b  lorof  ormum , , 
Antimonium  ,, 
Ipecacuanha  ,, 


Stimulant 
(Circulatory) 
Expectorants. 


Antiseptic 
Expectorants. 


Scilla 
Senega 
Ammonias  Liquor 
Ammonii  Carb. 

,,  Chlor. 
Strychnina 
Alcohol 
All  Aromatics 


Seijative 
(Circulatory) 
Expectorants. 


Depressants  of 
Eespiratory 
Centre. 


Antimonium 
Bromides 
Camphora  (at 
last) 

Belladonna  (at 

last) 
Stramonium 
Hyoscyamus 
Lobelia 

Tabacum(chiefly) 
Chloral  Hydras 
Acid.  Hydrocy- 
anic, (chiefly) 
Aconitura 
Physostigma 
Conium 
Opium 
Veratria 


Antimonium 

Ipecacuanha 

Apomorphine 

Alkalies 

Iodides 

Tiibacum 


Saline 
Expectorants. 


Potassii  lodidum 
,,  B'carb. 
,,  (Utras 

Sodii  Bicarb. 

Chlor  idum 


lodum 

Sulphur 

Benzoinum 

Styrax 

Camphora 

Cubeba 

Oleum  Terebin 

thinse 
Eucalyptus 
Creasotnm 
Acidum  Carboli- 

cum 
Pix  Liquida 
Copaiba 

Balsam.  Toluta- 

num 
Balsam.  Peruvi- 

anum 
MyiTha 
Ammoniacum 
Anisi  Oleum 
And  other  Aro- 
matic Oils 


Anti- 

ExPECTORANTd. 


Opium 
Acids 
Jb  errum 


Eespiratory 
Sedatives. 


Belladonna 
Stramonium 
Hyoscyamus 
Oleum  Terebin- 

thinae 
Cannabis  Indica 
Quebracho 
;Amyl  Nitris 
Acid.  Hydrocy- 

Dil. 

iEthyl  lodidum 
Opium 


Anti- 
spasmodics. 


A.myl  Nitris 
Conium 

Potassii  lodidum 
Belladonna 
Stramonium 
Hyoscyamus 
Lobelia 
Tabacum 
Potassii  Nitras 
(  pium 

Chlorof  ormum 
-aether. 
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CHAPTER  XII. 

THE  NERVOUS  SYSTEM. 

The  therapeutical  relations  of  the  nervous  system  are  as 
extensive  as  those  of  the  whole  body  itself.  Pain,  for  example, 
is  constantly  associated  with  local  disease,  and  many  of  the 
most  distressing  diseases  of  the  viscera  are  disturbances  of 
nervous  mechanisms.  Here  we  must  confine  ourselves  chiefly 
to  the  therapeutical  relations  of  the  higher  nervous  centres, 
representing  sensation,  consciousness,  and  volimtary  motion, 
especially  to  the  means  by  which  we  may  relieve  pain  in 
general,  produce  imconsciousness,  and  induce  sleep.  The 
student  must  also  clearly  understand  that  we  are  approaching 
the  therapeutics  of  the  nervous  system  from  the  physiological 
side,  i.e.  the  treatment  of  symptoms,  onl}'-.  The  treatment 
of  the  pathological  processes,  such  as  haemon-hage,  degeneration, 
syphilis,  which  constitute  these  diseases  and  cause  these 
symjatoms,  is  another  and  even  more  important  part  •  of  the 
management  of  this  class  of  cases,  and  one  which  falls  under 
other  heads. 

I.    Physiological  Eelations. 

Nervous  tissue  is  a  kind  of  protoplasm  with  highly  special- 
ised properties,  which  may  be  resolved  into  the  one  great 
property  of  displaying  or  discharging  force  when  brought  into 
contact  with  certain  influences.  We  name  this  property 
irritability  ;  the  influence  which  calls  it  forth,  an  irritant ;  the 
act  of  calling  it  forth,  irritation.  If  the  effect  be  the  display  of 
more  force  than  ordinary,  we  speak  of  the  influence  as  a 
stimulant,  and  of  the  act  or  result  as  stimulation.  If  the  effect 
of  iiTitation  be  the  display  of  less  force  than  ordinary,  we  say 
there  has  been  depression — that  the  influence  is  a  depressant. 
Much  discussion  is  still  going  on  as  to  the  nature  of  irritation, 
stimulation,  and  depression,  but  the  points  just  Jidicated  are 
clear  enough  for  our  present  pui^pose. 

Flan  of  the  Nervous  System. — The  nervous  system,  though 
forming  one  continuous  mass  of  nervous  tissue,  is  built  up  of  a 
number  of  centres,  which  are  connected  with  an  irritable  surface^ 
and  with  the  organs  of  force.  An  impression  made  on  the  sur- 
face by  an  irritant  is  conveyed  by  an  afferent  nerve,  or  tract,  to 
the  centre ;  effects  there  some  change  upon  the  protoplasm ;  and 
either  remains  as  potential  energy,  or  flows  out  again  through 
efferent  tracts  and  nerves,  as  an  impulse,  to  the  organs  of  force — 
the  muscles,  glands,  vessels,  etc.  This  process  is  spoken  of  as 
rejlex  action.     Nervous  substance  is,  however,  not  simply 
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irritable,  or  aipable  of  being  brought  into  action  by  an  ini- 
pression  from  without.  It  can  also  originate  action.  It  is 
automatic  as  well  as  reflective.  The  automatic  action  of  the 
higher  centres  is  the  basis  of  the  emotions,  of  the  intellect,  and 
of  the  will,  and  is  continually  modifying  the  impulses  flowing 
out  of  the  reflex  centres,  and  vice  versa,  by  means  of  connecting 
fibres  or  tracts.  In  the  same  way  the  viscera.,  such  as  the 
heart,  are  innervated  by  automatic  centres  in  the  medulla  or 
cord,  and  these  are  constantly  influenced  by  impressions 
reaching  them  fi'om  all  sides.  The  highest  centres  are  in  the 
convolutions;  the  simple  automatic  and  reflex  centres  in  the  basal 
ganglia,  cerebellum,  medulla,  and  cord,  the  whole  constituting 
a  series  of  successive  centres,  the  central  nervous  system,  joined 
to  each  other  by  tracts  which  associate  or  co-ordinate  the  im- 
pulses, whilst  the  ouilying  systems  of  ganglia,  chiefly  automatic 
in  their  action,  are  called  the  sympathetic. 

Now  we  find,  when  we  come  to  consider  the  action  of  drugs 
and  other  remedies  on  the  nervous  system,  that  certain  of 
them  affect  one  centre,  some  another ;  some  afferent  parts,  others 
efferent  or  motor  parts ;  that  some  drugs  affect  the  lower 
ceiftres  only,  some  the  centres  of  emotion  and  intelligence  only ; 
and  that  others  again  interfere  chiefly  with  the  co-ordinating 
mechanism.  We  must  therefore  attempt  to  arrange  the  parts 
of  the  nervous  system  on  something  like  a  definite  plan,  before 
we  can  comprehend  the  action  of  drugs  upon  it. 

Flan  of  the  Nervous  System. 

I.  The  terminal  irritable  apparatus,  on  the  surface  of 

the  body,  and  in  the  organs. 
II.  The  afferent  nerves. 

III.  The  posterior  cornua  of  the  cord. 

IV.  The  convolutions. 

V.  The  basal  ganglia  and  cerebellum. 

VI.  The  medulla  oblongata. 

VII.  .  The  antero-lateral  tracts  and  anterior  cornua  of  the 

cord. 

VIII.  The  co-ordinating  fibres  between  the  different  centres, 
especially  in  the  cord,  where  they  form  definite 
columns. 

If  we  were  to  add  to  this  plan,  we  might  put  in  the  viscera 
with  their  nerves.  These  we  have  relegated  to  other  chapters  ; 
and  all  that  need  be  indicated  at  present  is  that  most  of  the 
viscera  are  governed  by  centres  in  the  medulla,  cord,  or  cere- 
brum, an  arrangement  which  is  partly  reflex  :  that  the  efferent 
lierves  between  the  centres  and  the  viscera  are  intimately  con^ 
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nected  with  the  sympathetic  chain  ;  and  that  the  viscera  ha\-e 
also  intrinsic  gangiia,  by  which  their  automatic  action  is  chiefly 
carried  on. 

Sensation. — Sensation  is  a  cerehral  state,  referable  to  an 
impression  received  through  an  afferent  nerve.  This  generally 
originates  at  the  periphery,  more  rarely  in  the  afferent  nerve 
or  tract,  but  is  in  every  case  referred  to  the  periphery.  In  this 
way  an  vnpression  (periiDheral)  becomes  a  sensation  (cerebral), 
and  a  sensation  in  tui-n  may  or  may  not  travel  onwards  into  a 
still  higher  part  of  the  cerebrum,  where  it  becomes  a  perception, 
a  i)art  of  consciousness,  a  mental  act.  Of  the  various  percep- 
tions, common  sensibility  alone  demands  special  notice  here.  The 
tissues  and  organs  in  health  are  sensitive,  but  not  the  seat  of 
actual  sensations.  Very  slight  disturbance,  however,  is  suffi- 
cient to  arouse  percej)tion  or  consciousness  of  the  condition 
of  the  organs,  of  which  pain  is  an  example,  and  we  therefore 
assume  the  constant  existence  of  a  quiescent  sense,  called 
common  sensibility. 

Motion. — ^All  movement  may  be  said  to  originate  as  an 
impulse  in  a  nervous  centre,  whence  it  is  conveyed  to  muscles 
or  muscular  organs  by  efferent  or  motor  nerves.  Thus  an 
impulse  arising  in  the  automatic  action  of  the  cerebral  cells 
travels  from  the  higher  to  the  lower  centres  ;  here  it  joins  the 
reflex  imj)ulse,  proceeding  by  reflexion  fi'om  these  centres ; 
and  the  mixed  impulse  courses  through  the  motor  nerves  to 
a  special  terminal  apparatus,  say  in  a  muscle,  by  which  the 
motor  nerve  is  brought  into  relation  with  the  organ.  Just  as 
a  perception  in  the  cerebrum  may  be  referable  to  a  condition  of 
any  part  of  the  afferent  or  sensory  side  of  the  nervous  system, 
so  muscular  contraction  may  be  produced  by  stimulation  of  any 
part  of  the  efferent  or  motor  side,  from  the  convolutions  to 
the  muscle  itself ;  and  what  is  of  special  interest  to  the  thera- 
peutist, it  frequently  originates,  wholly  or  in  part,  in  stimulation 
of  some  part  of  the  sensory  side,  reflected  through  the 
centres. 

Consciousness. — This  in  a  pui'cly  mental  state,  partly  con- 
sisting of  perceptions,  and  partly  inseparably  associated  with 
the  emotions,  the  intellect,  and  the  will.  Consciousness 
depends  on  the  perfectness  of  the  whole  sensory  apparatus, 
but  from  a  practical  point  of  Adew  it  may  be  considered  to 
reside  in  the  cerebral  part  of  the  same,  i.e.  in  the  convolutions, 
where  it  is  readily  reached  by  the  therapeutist. 

Sleep. — We  cannot  account  perfectly  for  natural  sleep,  but 
we  are  probably  right  in  associating  it  with  diminished  meta- 
bolism of  grey  matter,  whether  due  to  deficient  blood  supply, 
to  impaired  quality  of  blood,  or  to  the  molecular  inacti^ity  of 
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the  tissues  follomng  exhaustion.  Sleep  bears  a  definite  rela- 
tion to  work,  food,  and  the  time  of  the  day,  and  brino-s  rest  and 
refi-eshment  to  the  exhausted  system. 

II.  Pharmacodynamics. 

T\nien  we  come  to  consider  how  far  the  nervous  system  is 
under  our  influence,  we  enter  upon  a  field  of  enomious  propor- 
tions, of  which  we  can  take  but  a  few  examples. 

1.  Sensation. — We  have  a  remarkable  power  over  both  common 
sensibility  and  the  special  senses,  increasing  or  diminishing 
their  activity  at  our  pleasure,  by  means  respectively  of  local 
stimulants  and  local  ancesthetics. 

a.  Local  stimulants. — This  name  is  given  to  a  great  and 
mixed  group  of  agents,  which  increase  common  sensibility  or 
common  sensation  so  much  as  to  cause  pain.  The  majority  of 
them  act  directly  upon  the  nerve  fibrils  in  the  tissues,  such  as 
extreme  heat,  extreme  cold  (for  a  time),  faradic  electricity,  and 
many  drugs,  including :  Iodine  and  Bromine ;  Alcohol,  Ether, 
and  Chloroform,  when  the  vapour  is  confined ;  Carbolic  Acid  and 
Creasote;  volatile  oils,  e.g.  Turpentine,  Cajuput,  Menthol, 
Thymol;  acrid  essential  oils,  e.g.  Mustard  and  Mezereon:  and 
Cantharides  in  the  fii'st  stage.  Mineral  Acids  and  Ammonia; 
Metallic  salts,  such  as  those  of  Silver,  Lead,  Zinc,  Antimony, 
Mercury,  Arsenic,  and  Copper  also  stimulate  the  nerves  and 
cause  severe  pain,  but  only  when  supplied  in  sufiicient  strength 
to  interfere  markedly  with  the  vessels  and  protoplasm  of  the 
part  as  caustics  or  astringents.  Possibly  some  local  stimulants 
act  primarily  upon  the  vessels,  and  many  of  them  no  doubt 
excite  the  circulation  as  well  as  the  nerves.  It  must 
be  carefully  noted  that  the  effect  of  local  irritation  on  the 
sensory  apparatus  is  really  a  central  one.  The  sensation  of 
pain,  although  it  may  be  referred  to  the  periphery,  is  a  cerebral 
state.  It  therefore  affords  us  a  means  of  rousing  the  highest 
centres.  What  is  even  more  important  therapeutically,  the 
whole  of  the  impression  conveyed  from  the  irritated  spot  does 
not  become  converted  into  a  painful  sensation  or  act  of  con- 
sciousness. A  portion  of  it,  whilst  traversing  the  grey  matter 
of  the  spinal  and  medullary  centres  en  route,  distui^bs  these 
and  causes  reflex  impulses,  which  rouse  the  muscles  and  viscera. 
In  this  way  sensory,  and  especially  painful  impressions  are 
powerful  and  readily  available  means  of  stimulating  not 
only  consciousness  but  the  cardiac,  vaso-motor,  and  respira- 
tory centres,  and  through  them  the  great  viscera  themselves. 
Thus  the  cold  douche  produces  a  sensation  of  cold  referred  to 
the  part,  rouses  consciousness,  and  so  excites  the  respiratory 
2  1—8 
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centre  as  to  cause  the  gasping  movements  of  "breathing  familiar 
under  the  circumstances.  In  other  words,  local  stimulants  raay 
become  powerful  general  stimulants. 

b.  Local  Anaesthetics. — Pursuing  an  exactly  opposite  line  of 
action,  we  can  readily  diminish  the  sensibility  of  the  origins  of 
nerves  until  their  power  of  receiving  impressions  is  lost ;  and 
thus  remove  sensations  by  preventing  the  very  contact  of  the 
influence  with  the  nervous  system.  The  measures  which  have 
this  eifect  are  called  local  anaesthetics  [av,  without,  and  aiadrjais, 
sensibility/),  or,  if  pain  be  relieved,  local  anodynes  {au, 
without,  and  odvvr],  pain).  Some  of  these  agents  directly  depress 
the  nerve  fibrils,  such  as  Belladonna,  Aconite,  Cocaine,  and 
Opium ;  also  Ether,  Alcohol,  Chloroform,  Carbolic  Acid,  Volatile 
Oils,  and  Cantharides,  when  their  application  is  prolonged. 
Moderate  cold,  especially  such  as  is  induced  by  evaporation,  is 
decidedly  anaesthetic;  and  Ether,  Spirits,  Acetic  Acid,  Water,  and 
various  Saline  solutions,  e.g.  of  Chloride  of  Ammonium,  possess 
this  property.  Prolonged  or  extreme  cold  directly  reduces  the 
functions  of  the  nerves,  causing  first  numbness,  and  then  absolute 
anaesthesia.  Warmth  reduces,  and  extreme  heat  destroys, 
the  irritability  of  the  nerves.  Other  anodynes  act  partly 
or  wholly  through  the  vessels.  Thus  moderate  heat  relieves 
pain  partly  by  dilating  and  relieving  the  blood  vessels,  and  by 
increasing  the  blood-supply,  the  osmosis,  and  the  migration  of 
corpuscles  in  the  tissues — an  effect  which  is  assisted  by  moisture, 
as  familiarly  seen  in  poultices.  Cold  partly  acts  by  reducing 
excessive  blood  supply.  The  galvanic  form  of  electricity 
often  removes  pain  very  quickly,  probably  by  acting  on  the 
nerves,  muscles,  vessels,  and  even  the  metabolism  of  the 
part. 

The  influence  of  local  anaesthetics  and  anodynes  is  not  con- 
fined to  the  sensorium.  With  the  arrest  of  sensation,  the 
whole  brain  passes  into  a  state  of  rest,  and  sleep  readily  occurs. 
The  in-travelling  impressions  being  reduced  in  strength,  the 
spinal  and  medullary  centres  through  which  they  pass,  or  into 
which  they  previously  radiated,  are  no  longer  excited,  and  the 
action  of  the  organs,  such  as  the  lungs  and  heart,  becomes  more 
automatic,  and,  as  a  rvde,  but  not  invariably,  more  quiet. 
Thus,  as  with  local  irritants,  we  possess  in  local  anaesthetics 
and  anodynes,  a  powerful  means  of  influencing  the  functions  of 
the  highest  centres,  the  visceral  centres,  and  the  viscera  them- 
selves. In  other  words,  local  sedatives  may  become  powerful 
general  sedatives. 

c.  All  these  measures  act  upon  the  peripheral  structures.  The 
trunks  of  the  afferent  nerves  may  also  be  affected  so  as  to  inter- 
fere with  the  convection  of  the  impressions.    Opium,  and 
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possibly  other  di^iigs,  heat  and  cold,  electricitj^,  properly- 
regulated  pressure,  and  section  or  stretching  of  the  nerves  are 
different  means  of  removing  sensibility  or  at  least  pain. 

d.  The  sensitive  and  perceptive  centres  in  the  cerebrum  may 
be  the  seat  of  action  of  anaesthetics.  Amongst  the  substances 
possessing  this  effect  are  Opium,  Chloral,  Chloroform,  Ether, 
and  Cannabis  Indica,  consciousness  as  a  whole  being  affected  by 
these  measures,  which  are  called  general  anaesthetics,  general 
anodynes,  or  narcotics — a  series  of  titles  which  will  be 
presently  noticed.  Lastly,  it  will  be  observed  that  certain  sub- 
stances, such  as  Opium,  arrest  the  afferent  impressions  at  every 
point — at  their  formation,  in  the  course  of  their  conduction,  and 
where  they  impinge  upon  the  sensorium,  that  is,  they  act  upon 
the  sensory  tract  from  one  extremity  to  the  other. 

e.  The  special  senses  also  can  be  directly  influenced  by 
various  measures,  including  drugs.  Local  anaesthetics  reduce 
the  keenness  of  the  sense  of  touch.  Deafness  and  subjective 
noises  are  produced  by  Quinine,  Salicylic  Acid,  and  Alcohol. 
Santonin  causes  green  vision.  Taste  is  excited  by  a  variety  of 
influences  which  we  have  already  studied ;  depressed  and 
peculiarly  disturbed  by  Aconite  and  other  alkaloids. 

2.  Motion. — Our  command  of  the  motor  side  of  the  nervous 
system  is  greater  than  our  influence  over  sensation,  for  the 
reason  that  motor  parts  can  be  acted  on  not  only  directly,  but 
also  reflexly  through  sensory  parts,  as  we  have  just  seen — local 
irritants  exciting  muscular  movements,  and  local  depressants 
arresting  them. 

a.  Motor  stimulants  are  specially  interesting,  as  different 
drugs  act  on  different  parts  of  the  motor  apparatus  from  the 
cerebrum  to  the  muscles.  Alcohol,  in  moderate  doses,  increases 
the  activity  of  the  "  motor  "  convolutions,  and  so  probably  do 
Chloroform  and  Ether  for  a  very  short  time.  The  medulla,  as 
the  centre  of  the  respiratory  movements,  is  excited  by 
Strychnme,  Ammonia,  Belladonna,  and  by  small  doses  of  Alcohol, 
Ether,  and  Chloroform.  The  anterior  cornua  of  the  cord  (pro- 
bably in  association  with  the  posterior  cornua)  are  powerfully 
stimulated  by  Strychnine,  convulsions  being  readily  induced. 
Stimulation  of  the  motor  nerve  trunks  can  be  used  to  excite  the 
muscles  by  means  of  faradaic  electricity. 

Our  most  valuable  motor  stimulants,  however,  are  applied  to 
the  terminations  of  the  nerves,  the  terminal  apparatus,  and  the 
muscles  themselves,  in  the  form  of  local  motor  stimulants 
btrychmne  acts  also  m  this  way.  Electricity  is  in  constant  use 
lor  this  purpose,  as  the  faradaic,  occasionally  as  the  galvanic 
current.  Passive  movements  of  the  limbs,  rubbing,  sham- 
pooing, and  douching,  by  rousing  the  local  circulation  and 
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metabolism,    are  also  means  of  preserving  or  increasing 
muscular  nutrition  and  activity. 

h.  Motor  depressants  are  a  parallel  series  of  agents.  The 
motor  convolutions  are  disturbed,  depressed,  and  finally  com- 
pletely "  paralysed  *'  by  large  doses  of  Alcohol,  Chloroform,  and 
Ether,  which  completely  arrest  all  voluntary  movements.  The 
motor  functions  of  the  medulla  are  so  powerfully  depressed  by 
Opium,  Chloral,  Aconite,  Conium,  Physostigma  and  large  doses 
of  Alcohol  and  Chloroform,  that  death  from  poisoning  by  these 
substances  occurs  in  this  way.  The  anterior  cornua  of  the  cord 
are  depressed  by  Physostigma  and  other  less  powerful  drugs, 
which  cause  paralysis  of  the  Hmbs  thi-ough  this  channel.  The 
same  effect  is  produced  by  Conium  and  other  substances,  through 
depression  of  the  motor  nerves,  not  of  the  cord.  The  motor 
nerve-endings  are  remarkably  under  the  influence  of  Belladonna ; 
more,  however,  those  of  the  involuntary  muscles,  with  which 
we  are  not  at  present  concerned.  Galvanism  is  the  most 
powerful  local  depressant  of  muscular  activity,  and  is  our  ordi- 
nary means  of  producing  this  effect  directly. 

c.  The  co-ordination  of  movements  is  peculiarly  interfered  with 
by  certain  drugs,  at  any  rate  by  Alcohol,  which  in  considerable 
doses  produces  staggering  gait,  disturbance  of  the  ocular  mus- 
cles with  double  vision,  thickness  of  speech,  and  awkwardness 
of  the  manual  movements. 

3.  Consciousness. — From  the  very  exalted  position  which  it 
occupies  in  the  system,  consciousness  is  peculiarly  amenable  to 
a  variety  of  influences  at  our  command. 

a.  It  can  be  roused  by  powerful,  especially  by  painful  impres- 
sions !  for  instance,  the  cold  bath  or  douche ;  heat,  or  hot  appli- 
cations such  as  mustard  to  the  surface  ;  loud  sounds,  or  powerful 
odours.  Besides  these,  many  drugs  directly  excite  the  brain, 
the  cerebral  stimulants  and  deliriants,  such  as  Caffeine,  Cam-  ||| 
phor.  Alcohol  and  Chloroform  in  the  first  stage ;  Opium,  ^ 
Chloral,  and  Cannabis  Indica,  in  some  individuals  ;  Belladonna 
and  its  allies ;  Camphor,  Salicylic  Acid ;  laughing  gas,  etc. 

The  mental  faculties  are  readily  disordered  by  many  of  the 
same  measures  which  increase  consciousness,  leading  to 
laughing,  crying,  brilliancy  of  the  imagination,  increase  of.  the 
appetites,  confusion  of  the  intellect,  loss  of  control  of  the 
will,  and  possibly  even  delirium  in  its  many  forms. 
Alcohol,  Opium,  Cannabis  Indica,  Chloral,  Chloroform,  Cam- 
phor, and  Belladonna,  are  specially  active  in  producing  these 
effects,  which  are  seldom  or  never  desired  by  the  therapeutist 
for  their  own  sake. 

b.  Equally  valuable  are  our  means  of  redncing  conscious- 
ness, or  removing  it,  and  thus  producing  general  ana3sthe8ia, 
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which,  in  appearance  at  least,  closely  resembles  sleep,  and  is 
associated  with  suspension  of  all  the  other  mental  faculties. 
This  effect  may  be  secured  by  temporarily  arresting  the  func- 
tions of  the  convolutions  by  means  of  drugs  which  directly  de- 
press the  nervous  tissue  of  the  convolutions,  such  as  Chloroform, 
Ether,  Bichloride  of  Methylene,  iUcohol  in  large  doses,  Chloral, 
and  Opium.  The  Bromides,  Caffeine,  and  Zinc,  are  valuable 
cerebral  depressants,  as  they  diminish  reflex  excitability,  and 
thus  promote  rest  of  the  nervous  centres.  Beyond  these,  a 
number  of  powerful  substances,  such  as  Aconite,  and  other 
vegetable  and  mineral  poisons,  produce  a  condition  of  coma 
with  imconsciousness.  The  question  arises.  Which  of  the  many 
active  substances  which  possess  this  power  are  convenient  and 
suitable  for  use  ?  Careful  observation  has  taught  us  that  the 
order  of  involvement  of  the  various  parts  of  the  nervous  sys- 
tem by  these  substances — the  line  of  march  of  their  phe- 
nomena—  differs  widely  with  the  different  drugs.  With 
some  of  them,  such  as  Ether  and  Chloroform,  the  very  first 
phenomenon  is  disturbance  of  the  convolutions ;  and  it  is  not 
until  consciousness  has  been  completely  removed,  that  any 
serious  depression  of  the  medulla  and  its  vital  functions  occurs. 
With  others,  for  example,  Opiimi  and  Chloral,  the  cerebrum  and 
medulla  appear  to  be  simultaneously  and  equally  involved;  and 
before  consciousness  has  been  completely  removed,  the  centres 
of  respiration  and  circulation  in  the  medulla  may  be  dangerously 
depressed.  A  third  set  of  nervous  depressants  have  hopelessly 
paralysed  the  medulla  before  consciousness  is  much  disturbed ; 
Buch  are  Aconite  and  the  irritant  poisons.  In  selecting  for  use 
a  drug  which  will  remove  consciousness,  we  entirely  reject  the 
third  set.  The  first  set,  with  Ether  and  Chloroform  as  their 
types,  we  retain  as  our  general  ansesthetics ;  the  second  set, 
including  chiefly  Opium  and  Chloral,  are  used  under  special  cir- 
cumstances, and  are  generally  called  narcotics  [vapK-r],  a  deep 
sleep),  or,  as  we  have  already  seen,  anodynes,  pain  destroyers. 

The  action  of  narcotics  is  very  complex,  extending  from  one 
extremity  of  the  sensory  side  of  the  nervous  system  to  the 
other,  influencing  also  its  motor  side,  and  disturbing  the  sensory, 
motdr,  and  metabolic  f  imctions  of  most  of  the  viscera.  In  a 
person  under  the  full  influence  of  Opium,  an  impression  can  only 
be  made  with  difficulty  upon  the  peripheral  nerves,  or  on  the 
organs  of  sense ;  it  is  slowly  and  imperfectly  conducted ;  and  is 
is  imperfectly  perceived  in  the  cerebrum.  Thus  cut  off  fi^om 
all  but  the  most  powerful  external  impressions,  and  itself 
reduced  in  activity,  the  cerebrum  is  practically  in  the  condition 
•of  deep  sleep,  characterised  by  unconsciousness.  A  fact  of 
much  greater  importance,  since  unconsciousness  is  not  of  itseH 


534   Materia  Medic  a  and  Therapeutics. 


serious,  however  prolonged,  is  that  it  is  accompanied  hy  great 
depression  of  the  medulla,  that  is,  of  the  respiration  and  circula- 
tion, which,  although  sometimes  to  he  turned  to  useful  account, 
may  readily  prove  injurious  or  even  highly  dangerous.  We  thus 
possess  in  narcotics  a  powerful  means  (1)  of  arresting  perception, 
(2)  of  inducing  sleep,  and  (3)  of  soothing  the  great  vital  fimc- 
tions,  all  of  which  may  he  of  the  greatest  therapeutical  service. 

4.  Sleep. — We  possess  many  methods  of  promoting  or  produc- 
ing sleep,  which  we  call  hypnotics  [yizvos,  sleep),  or  less  properly 
"  narcotics."  Thus  we  may  he  ahle  to  secure  mental  calm,  or 
the  ahsence  of  noise  and  light,  and  to  prevent  or  relieve  pain  or 
other  disturhing  impressions,  such  as  attend  indigestion,  heart 
disease,  and  cough.  Along  with  these  indirect  hypnotics^  we 
may  employ  direct  hypnotics^  which  act  on  the  convolutions, 
either  through  the  circulation  or  immediately  upon  the  cells, 
in  either  way  reducing  nervous  metahoHsm.  Amongst  medi- 
cinal hypnotics,  the  purest  are  perhaps  the  Bromides,  which 
appear  to  hring  the  hrain  into  a  condition  which  favours  the 
advent  of  natural  sleep,  rather  than  to  induce  it  artificially,  if 
any  such  distinction  can  he  drawn.  Ai'tificial  sleep  is  readily 
induced  hy  the  narcotics  proper,  including  Chloral,  Opium, 
and  Alcohol,  as  well  as  general  anaesthetics,  all  of  which  produce 
hypnotism  amongst  their  other  effects,  and  may  be  used  for  this 
purpose. 

III.    Pathological  Relations. 

We  will  now  briefly  consider  some  of  the  most  common  and 
typical  disturbances  of  the  nervous  system.  The  organic  dis- 
eases of  this  system  are  of  great  variety,  including  morbid  states 
of  the  vessels,  syphilis,  degenerations,  etc.,  but  it  is  only  the 
principal  symptoms  to  which  they  give  rise  that  will  be 
noticed  here  for  the  purpose  of  illustrating  the  applications  of 
the  measures  just  discussed. 

1.  Disturbances  of  Sensation :  Fain. — Pain  is  a  familiar 
disturbance  of  common  sensibility  of  a  pecuharly  distressing 
kind.  As  an  expression  of  disease,  whatever  the  tissue  affected, 
pain  always  originates  in  some  nervous  structm-e  between  and 
including  the  periphery  and  the  convolutions,  but  in  every 
instance  it  is  referred  to  the  periphery.  When  pain  is  severe, 
it  is  accompanied  by  certain  other  phenomena,  such  as  mental 
depression  and  restlessness,  sleeplessness,  weakening  of  the 
heart,  indigestion,  and  other  visceral  distui-bances.  These  may 
be  in  part  effects  of  the  morbid  condition  on  which_  the  pain 
also  depends,  but  it  is  to  be  observed  that  pain  is  in  itself  a 
powerful  depressant  of  the  centres  and  viscera,  just  hke  local 
depressants  of  a  pharmacodynamical  nature. 
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2.  Paralysis.— Lo^^  of  power,  may  be  taken  as  an  instructive 
illastration  of  motor  disturbance.  Comparably  with  pain, 
paralysis  depends  on  injury  or  disease,  of  whatever  nature,  in 
some  pai-t  of  the  motor  side  of  the  nervous  system— the  convo- 
lutions, basal  ganglia,  medulla,  lateral  column  and  other 
motor  tracts,  the  anterior  root  of  the  spinal  nerve,  the  nerve 
trunk,  or  the  terminal  motor  apparatus  in  the  muscle  i  occasion- 
ally it  is  distinctly  a  reflex  eifect  of  sensory  disturbance :  but 
the  paralysis  is  always  seen  in  the  muscle.  No  class  of  disease 
teaches  us  more  clearly  the  dependence  of  rational  thera- 
peutics upon  an  accurate  knowledge  of  the  anatomy,  physio- 
logy, and  pathology  of  the  parts  affected. 

3.  Side  by  side  with  pain  and  paralysis  respectively,  there  are 
to  be  ranged  many  allied  conditions.  Thus,  allied  to  pain,  and 
depending  like  it  on  disturbance  of  some  part  of  the  sensory 
iract,  are  the  sensations  of  numbness,  coldness,  excessive 
sensibility  to  touch  (hyperaesthesia) ,  excessive  sensibility  to 
painful  impressions,  such  as  pin-prick  (hyperalgesia),  and  the 
various  disturbances  of  the  special  senses ;  loss  of  the  sense  of 
touch  (anjesthesia),loss  of  the  sense  of  pain  (analgesia),  and  altera- 
tion or  loss  of  the  organic  sensations  relating  to  the  stomach, 
bowels,  heart,  bladder,  etc.  In  the  same  way  we  place  beside 
paralysis  other  motor  disturbances,  whether  in  the  form  of 
increased  muscular  movements — chorea  (St.  Vitus's  dance), 
tremors,  spasms,  convulsions,  or  disturbed  movements  of  the 
viscera,  as  of  the  heart,  intestines,  uterus,  vessel  walls,  etc. ;  and 
we  say  that  they  may  be  due  to  disease  of  any  part  of  the  motor 
tract  from  one  extremity  to  the  other,  or  of  some  part  of  the 
sensory  area  of  the  nervous  system  by  reflection  through  the 
centres.  Eeflex  spasms,  convulsions,  and  visceral  disorders,  are 
especially  common. 

4.  Disturbances  of  consciousness,  and  of  the  other  higher 
faculties  of  the  nervous  system,  include  unconsciousness  or 
insensibility,  delirium  or  excitement,  and  the  great  class  of 
*' diseases  of  the  mind"  constituting  insanity.  Unconscious- 
ness may  be  the  result  of  injuries  to  the  head  ;  of  interference 
with  the  blood-supply  to  the  brain,  familiarly  seen  in  fainting ; 
of  interference  with  the  supply  of  air  to  the  brain,  as  in  as- 
phyxia ;  or  of  poisons,  such  as  alcohol  and  opium.  To  these 
causes  we  may  add  organic  diseases  of  the  brain,  and  indeed 
most  diseases  just  before  death.  Delirium  and  other  forms  of 
excitement  are  phenomena  of  many  diseases,  and  of  the  action 
of  a  variety  of  poisons,  and  must  be  regarded  as  associated,  both 
as  effects  and  causes,  with  excessive  nervous  metabolism,  lead- 
ing rapidly  to  exhaustion. 

5.  Sleep  is  most  commonly  deficient  or  absent  when  it  calls  for 
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treatment;  very  frequently  disturbed;  sometimes  excessive. 
Pain  is  the  common  cause  of  insomnia,  but  sleep  may  be  pre- 
vented or  broken  by  cerebral  exhaustion  (?  vascular  paralysis) 
from  overwork,  by  mental  anxiety  or  distress,  by  oppressed  or 
breathless  feelings  in  the  chest,  by  dyspeptic  troubles,  and  by 
other  distressing  sensations,  such  as  instability  of  the  bladder, 
spasms  of  the  muscles,  and  itching  of  the  skin.  Sometimes 
sleeplessness  appears  to  be  idiopathic,  i.e.  a  disorder  per  se. 
Excessive  sleepiness,  or  continual  tendency  to  sleej),  is  a  result  of 
the  retention  and  circulation  in  the  system  of  urea  or  allied 
products  which  have  not  been  sufficiently  excreted  by  diseased 
kidneys ;  and  drowsiness,  to  a  less  degree,  is  a  frequent 
symptom  of  an£emia,  or  of  disturbed  metabolism  in  the  Kver,  as 
we  saw  in  the  tenth  and  eleventh  chapters.  Certain  articles  of 
diet,  especially  alcohol  in  the  form  of  beer,  produce  the  same 
effect. 

lY.  Natural  Recovery. 

As  the  nervous  system  is  the  most  impressionable  of  all  the 
tissues,  so  it  seems  to  possess  the  power  of  recovery  most  quickly 
and  most  perfectly  from  conditions  of  disorder,  when  the  causes 
of  these  are  removed.  Thus,  pain  may  instantly  disappear  upon 
a  slight  change  of  temperature,  on  the  application  of  a  weak 
electrical  cm-rent,  with  the  alteration  of  the  chemical  reaction  of 
the  part,  or  in  consequence  of  the  contact  with  it  of  a  minute 
quantity  of  some  drug — any  of  which  means  vnll  have  sufficiently 
restored  its  normal  condition,  or  counteracted  the  abnonnal 
state  which  gave  rise  to  the  distress.  In  no  department  of 
pathology,  therefore,  is  the  indication  clearer,  and  encourage- 
ment greater,  to  step  in  and  assist  nature  by  pharmacodjmamical 
measures.  IJnfortunately,  here,  as  elsewhere,  there  are  certain 
limits  to  treatment.  The  disorders  of  the  nervous  system  to 
which  we  have  alluded,  such  as  paralysis,  spasm,  pain,  anass- 
thesia,  and  disturbances  of  consciousness  and  of  the  mind  gene- 
rally, are  too  often  but  the  phenomena  or  symptoms  of  organic 
disease  of  the  delicate  nervous  structures.  Scarcely  less  hopeless 
is  the  prospect  of  curing  certain  functional  disorders  of  the 
nervous  system,  without  discoverable  anatomical  cause,  such  as 
epilepsy  and  hysteria.  But  even  in  both  these  classes  of  cases, 
many  of  the  most  urgent  symptoms,  and  the  severity  and 
frequency  of  others,  can  be  mitigated  by  the  measures  which  we 
have  just  reviewed,  as  we  shall  now  attempt  to  show. 

V.  Therapeutics. 

In  drawing  a  rational  conclusion  from  what  we  have  studied 
under  the  four  preceding  heads,  we  approach,  as  we  projjoscd, 
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the  consideration  of  the  therapeutics  of  the  nervous  system 
chiefly  fi-om  the  point  of  view  of  symptoms. 

1.  Disturbances  of  Sensation  :  Fain,  and  the  use  of  Anodynes. — • 
Our  review  of  the  physiological  and  pathological  relations  of 
pain  leads  us  to  its  rational  treatment.  We  must  discover, 
fii'st,  its  morbid  cause,  and  secondly  its  exact  physiological 
significance,  and  apply  our  measures  accordingly. 

The  scientific  use  of  anodynes,  as  we  have  akeady  suggested, 
is  founded  upon  correct  diagnosis.  It  will  frequently  be  found 
that  when  the  cause  is  known,  pain  can  be  removed  without  the 
employment  of  any  nervine  remedy,  and  in  every  instance  this 
treatment  should  be  entertained  or  attempted.  An  abscess  will 
be  relieved  by  the  knife,  headache  by  purgation,  syphilitic 
periostitis  by  Iodides.  We  thus  discover  a  great  group  of 
measures  which,  whilst  they  are  not  anaesthetics,  are  indirect 
anodynes,  because  they  attack  the  pathological  cause  of  the 
pain,  and  do  not  immediately  act  upon  nervous  tissue.  For 
practical  purposes,  anodjmes  may  be  classified  into  (1)  indirect 
anodynes  ;  (j2)  direct  anodynes  which  act  on  the  peripheral  nerves 
only  ;  and  (3)  direct  anodynes  which  act  on  the  centres  as  well  as 
the  periphery.    In  many  instances  these  may  be  combined. 

a.  Fndirect  anodynes  are  necessarily  a  heterogeneous  group, 
and  include  sm^gical  operations  of  every  kind,  which  are  amongst 
the  readiest  and  most  radical  of  all,  e.g.  opening  abscesses, 
simple  physical  protectives,  such  as  ointments  and  oils  in 
bm-ns ;  poultices  and  warm  fomentations,  and  cold  in  various 
forms. 

Local  irritants,  such  as  mustard  and  blistering  agents,  which 
cause  much  pain  at  first,  may  become  local  anodynes  by  pro- 
ducing an  effect  which  is  called  counter-irritation.    We  shall 
discuss  fully  this  class  of  remedies  in  chapter  xv.,  but  we 
may  for  the  present  refer  their  action  to  exhaustion  of  the  irrit- 
ability and  conductivity  of  the  local  nerves,  to  dilatation  of  the 
vessels  and  relief  of  anasmia,  and  to  some  influence  on  the  nervous 
centres  corresponding  to  the  affected  part.    Another  powerful 
natural  group  of  local  anodynes,  which  are  chiefly  indirect,  but 
partly  also  direct,  in  their  action,  consists  of  the  essential  oils 
such  as  Turpentine,  Camphor,  and  the  Oils  of  Cloves,  Mint,  etc! 
These  have  a  complex  action  :  they  destroy  the  organisms  of 
disease  by  virtue  of  being  antiseptic ;  they  dilate  the  vessels 
causmg  redness  and  heat;  and  they  depress  the  periphcrai 
nerves  after  temporary  pain.    Certain  allied  artificial  products 
possess  a  smular  mdirect  and  direct  anodyne  power,  e.g  Car- 
bohc  Acid  and  Creasote.   Besides  these  local  indirect  anodynes 
we  possess  an  unlimited  number  which  act  generally  ;  as  many 
indeed,  aa  the  remediable  causes  of  pain.    Thus,  headaches  may 
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be  relieved,  under  different  circumstances,  by  any  of  the  local 
measures  just  enumerated,  or  by  sucb  diverse  general  remedies 
as  purgatives.  Quinine,  Iron,  Iodides,  and  Alcohol,  quite  inde- 
pendently of  the  direct  anodynes  which  we  may  consider  it 
necessary  to  apply. 

h.  Local  Anodynes. — When  treatment  directed  to  the  cause 
of  the  pain  fails  or  is  insufficient,  we  mast  next  attempt  to  reduce 
the  irritability  of  the  nerves  by  local  means.  Direct  local  anodynes 
may  now  be  rationally  employed.  Thus  in  neui-algia,  conBtitu- 
tional  treatment  must  be  combined  with  the  application  of  a 
local  anodyne  sufficiently  powerful  to  interfere  with  the  recep- 
tion and  conduction  of  impressions.  We  therefore  employ 
Aconite,  Belladonna,  Opium,  the  confined  vapour  of  Chloro- 
form, Alcohol,  or  Ether,  the  Volatile  Oils,  Carbolic  Acid, 
Creasote,  heat  (which  must  often  be  extreme),  extreme  cold,  the 
continuous  current,  or  local  nervous  irritants.  Most  of  the 
drugs  mentioned  are  applied  in  the  form  of  liniments,  lotions, 
or  ointments.  Morphine  maybe  administered  by  the  endermic 
or  hypodermic  method,  the  former  being  now  almost  entirely 
superseded  by  the  latter,  which  is  by  far  the  most  vahiable 
of  all  anodyne  measures,  from  the  readiness  with  which  it 
can  be  given,  and  the  rapidity  and  completeness  of  its  action. 
Alcohol  or  Chloroform  may  be  poured  on  lint  and  evaporation 
prevented,  or  rubbed  on  and  the  part  covered. 

c.  General  Anodynes. — When  pain  is  very  severe,  sleep 
impossible,  and  the  whole  system  distressed  and  disordered,  di- 
rect general  anodynes  are  demanded.  The  most  useful  is  Opium 
or  Morphia,  which  may  be  given  in  a  great  variety  of  forms, 
and  by  several  channels,  the  most  ready  and  powerful  of  all 
being  the  hypodermic  method.  Chloral,  Butyl-chloral,  and 
Cannabis  Indica,  are  other  general  anodjoies  in  use,  but  are 
greatly  inferior  to  opium.  The  narcotic  or  hypnotic  effect  of 
these  anodynes  is  taken  advantage  of,  as  a  rule,  by  prescribing 
them  at  the  usual  hour  of  sleep. 

Where  the  pain  is  unbearable,  and  relief  must  be  not  only 
complete  but  instant,  even  these  powerful  anodynes  may  be 
unavailing.  In  such  cases  general  ancesthetics  must  be 
employed :  the  patient  must  be  put  under  the  influence  of 
Chloroform  or  Ether.  Such  are  the  pains  of  labour,  or  of  the 
passage  of  calculus,  the  pain  attending  the  reduction  of  a  dis- 
location or  a  severe  surgical  operation.  Consciousness  is  quickly 
abolished,  kept  in  abeyance,  and  allowed  to  return  when  the 
cause  of  the  pain  has  ceased.  The  necessity  for  such  powerfid 
remedies  in  some  instances  of  pain  wiU  impress  on  the  student 
the  importance  of  sparing  the  nervous  system,  and  the  viscei*a 
which  are  rcflexly  depressed  along  with  it,  in  every  case  of  pain. 
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Food  and  sliinulants  are,  as  a  riile,  urgently  indicated  in 

protracted  pain.  . 

2.  Loss  of  Common  Sensibilitij.— 'Neither  tins  nor  the  aUied 
condition  of  loss  of  touch  {ancesthesia)  very  often  (calls  for 
treatment,  and  the  large  number  of  nerve  irritants  which  we 
possess  in  the  Acids,  Metallic  Salts,  Mustard,  etc.,  are  seldom 
used  for  this  puipose.  Pyrethrum  is  sometimes  given  in 
anaesthesia  of  the  mouth. 

3.  Farahjsis.—The  rational  treatment  of  paralysis  will 
depend  entirely  on  its  natui'e,  and  the  seat  of  its  cause;  and 
this,  as  in  the  case  of  pain,  must  be  ascertained  as  accurately 
as  possible.  If  the  lesion  be  cerebral,  general  remedies  must  be 
directed  to  relieve  the  pathological  state,  such  as  Mercury  in 
syphihs,  cardiac  measures  in  vascular  rupture,  and  so  on.  Rest 
of  the  mind,  e.g.  by  Bromides,  will  be  all  important.  There  is 
no  indication,  as  a  rule,  to  increase  the  activity  of  the  damaged 
centres,  except  after  a  time  by  the  use  .of  the  will;  on  the 
contrary,  all  cerebral  stimulants,  such  as  alcohol,  are  better  to 
be  avoided.  In  paralysis  from  disease  of  the  cord,  the  same 
general  system  of  treatment  is  to  be  followed,  but  Strychnine 
may  be  tried  as  a  direct  stimulant  of  the  affected  part,  sometimes 
with  success.  In  paralysis  due  to  injury  or  disease  of  the 
nerve  trunks  or  peripheral  nerves,  the  cause  must  be  carefully 
searched  for  and  if  possible  removed,  e.g.  tumours.  The  local 
injection  of  Strychnine  appears  to  benefit  some  cases.  In  every 
kind  of  paralysis,  local  treatment  must  be  carried  on  along  with 
general,  and  consists  chiefly  in  exercise  of  the  terminal  nerves 
and  muscles  by  electricity,  friction,  and  passive  movements, 
with  the  view  of  sustaining  the  local  circulation  and  nutri- 
tion until  the  centres  shall  have  been  restored. 

4.  Excessive  Motor  Activity — in  the  form  of  spasm,  tremors, 
and  convulsions — being  generally  due  to  peripheral  irritation 
reflected  through  the  centres,  is  rationally  treated  by  removal 
of  the  cause.  The  convulsions  of  children,  for  instance, 
are  generally  to  be  treated  by  stomachics  and  purgatives ; 
the  spasms  of  adults  by  carminatives.  But  in  many  cases 
it  may  be  necessary  also  to  employ  remedies  which  depress 
the  reflective  centres,  such  as  the  Bromides  and  Opium. 
When  the  cerebrum  is  believed  to  be  the  seat  of  disorder  or 
disease  attended  by  these  symptoms,  e.g.  epilepsy,  the  Bromides 
are  of  great  service,  whilst  tetanus,  hydrophobia,  and  other 
spasmodic  diseases  with  better  defined  organic  causes  in  the 
cord  and  medulla,  may  be  rationally  treated  by  Physostigma 
and  Chloral.  It  cannot  be  said,  however,  that  much  success 
revvards  such  treatment,  possibly  because  employed,  as  a  rule, 
too  late.    When  the  spasm  appears  to  be  due  to  purely  local 
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causes,  Belladonna  and  Conium  are  often  of  use,  e.g.  in  chordee, 
spasmodic  asthma,  and  laryngismus.  The  continuous  Lattery 
current  and  counter-irritants  relieve  painful  spasm  of  the  voluri- 
tary  muscles.  Lastly,  Opium  again  is  a  most  powerful  anti- 
spasmodic for  general  use. 

5.  Consciousness  may  be  said  to  demand  temporary  removal^ 
in  anticipation  of  the  excessive  pain  and  anxiety  attending 
operations.  The  general  anaesthetics  in  common  use  are  Ether 
and  Chloroform,  the  selection  and  use  of  which  are  fully 
described  under  their  special  therapeutics.  Conditions  of 
excitement,  such  as  delirium  and  mania,  are  to  be  met  by  two 
sets  of  remedies,  which  must  always  be  combined — viz.  first, 
cerebral  depressants,  such  as  Opium,  Chloral,  Hyoscyamus, 
Bromides,  and,  if  necessary.  Chloroform ;  and  secondly, 
general  nutrients  and  stimulants,  chiefly  in  the  form  of  abim- 
dant  food,  and  possibly  a  certain  amount  of  alcohol. 
Judicious  moral  treatment  is  an  indispensable  accompaniment. 

6.  Loss  of  consciousness  appears  to  require  and  receive  treat- 
ment in  cases  of  fainting,  drowning,  accidents  to  the  head,  etc., 
but  the  great  centres  of  respiration  and  circulation  are  the  real 
objects  of  our  anxiety.  They  have  been  depressed  along  with 
the  convolutions,  and  must  be  restored  to  activity  if  life  is  to  be 
preserved.  Eestorative  measures  include  the  re-establishment 
of  the  general  and  cerebral  circulation  by  the  recumbent  pos- 
ture and  cardiac  stimulants,  and  of  respiration  by  artificial 
chest  movements  and  abundance  of  fresh  air.  Local  nervous 
irritants  such  as  cold  affusion,  flagellation,  or  mustard  applied 
to  sensitive  parts,  powerful  odours,  and  Ammonia,  must  each 
or  all  be  employed. 

7.  Disorders  of  Sleep  ^^iU  be  rationally  treated  by  pursuing 
the  course  suggested  by  our  previous  considerations.  Insomnia 
may  be  met  by  the  many  indirect  and  direct  hypnotics.  In 
every  instance  full  advantage  must  be  taken  of  the  indirect 
group.  Bromides  are  indicated  when  the  cerebral  circulation  is 
excited  by  overwork  ;  and  Chloral  may  be  combined  with  it. 
When  pain  is  present  Opium  only  will  induce  sleep.  "WTien 
there  is  much  mental  distress  Opium  is  again  necessary,  and 
Alcohol  at  bedtime  may  be  invaluable.  La  every  instance  the 
time  of  administration  of  hypnotics  must  be  carefully  ordered. 
Further,  it  must  never  be  forgotten  that  the  narcotics,  in- 
cluding Opium,  Morphine,  and  Chloral,  are  all  powerful  de- 
pressants of  the  respiration,  circulation  and  excretions,  and 
may  thus  produce  disastrous  results  whilst  they  afford  the  tem- 
porary advantage  of  sleep. 
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CHAPTER  XIII. 

THE  KIDNEY. 

The  position  which  the  kidney  occupies  in  the  circle  of  the 
great  physiological  systems  gives  a  special  character  to  its 
diseases,  and  to  the  actions  and  uses  of  remedies  in  connection 
with  it.  The  series  of  vital  processes  which  commences 
with  the  admission  of  food,  air,  and  medicines,  ends  chiefly 
with  the  excretion  of  urine.  Digestion,  assimilation,  sanguifi- 
cation, metabolism,  circulation,  and  respiration,  all,  therefore, 
affect  the  activity  of  the  kidney.  This  is  chiefly  due  to  the 
fact  that  the  kidney  does  not  itself  form  the  urea,  uric  acid, 
pigments,  salts,  and  water  which  form  the  bulk  of  the  urine 
— that  these  bodies  reach  it  by  the  blood,  and  it  has  but  to  sweep 
them  from  the  circulation.  This  dependent  position  of  the 
kidney  is  of  great  interest  to  the  practical  therapeutist.  Clini- 
cally, the  condition  of  the  urine  is  a  key  to  the  manner  in  which 
the  various  viscera  are  discharging  their  functions ;  pathologi- 
cally, we  often  find  in  other  organs  the  cause  of  renal  disease  ; 
and  pharmacologically,  we  discover  that  if  we  wish  to  affect  the 
composition  of  the  urine  and  the  activity  of  the  kidney,  we 
must,  in  many  cases,  direct  our  measures  to  the  digestive 
organs,  the  heart  and  the  vessels. 

Conversely,  the  kidney  makes  its  influence  felt  back- 
wards upon  the  other  organs.  Disturbance  of  the  renal 
function  quickly  tells  upon  the  blood  and  viscera.  We  saw 
this  under  the  heads  of  the  liver  and  metabolism,  and  noted 
how  quickly  the  retention  of  waste  products  checks  func- 
tional activity,  like  ashes  choking  out  a  fire.  As  striking 
relation  exists  between  the  kidney  and  the  organs  of 
circulation.  Thus  the  practitioner,  adopting  the  inverse  order 
of  investigation,  estimates  the  condition  of  the  kidney  by  the 
pulse,  bowels,  and  appetite  ;  the  pathologist  finds  in  the  enlarged 
heart  and  ruptured  vessels  of  the  brain  the  outcome  of  disease 
of  the  renal  glomeruli ;  and  the  pharmacologist  relieves  the 
blood  pressure  or  the  liver  by  measures  directed  to  the  kidneys 
These  preliminary  considerations  will  prepare  us  for  the 
systematic  discussion  of  this  complex  subject. 

I.    Physiological  Relations. 
The  source  of  the  urine  is  believed  to  be  certainly  double 
ITie  bulk  of  the  water  is  excreted  in  the  Malpighian  bodies* 
being  squeezed  from  the  glomerulus  into  the  capsule  by  the 
blood  pressure  within  the  former.    The  excreting  force  is 
determined  (1)  by  the  pressure  of  the  blood  enterino-  the 
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glomerulus  by  the  afferent  vessel,  and  (2)  by  the  resistance  to 
its  flow  through  the  efferent  vessel ;  whilst  the  freedom  of 
filtration  depends  upon  the  fact  that  the  uriniferous  tubules 
have  a  free  outlet,  and  thus  present  but  little  obstruction  to  the 
entry  of  water  into  their  channel. 

The  size  of  the  renal  vessels  is  regulated  by  vaso-motor 
nerves,  coming  chiefly  from  the  splanchnics,  which  derive  their 
renal  fibres  from  the  medulla  oblongata,  in  part  at  least  through 
the  first  thoracic  ganglion.  The  spot  in  the  fourth  ventricle 
which  thus  presides  over  the  vessels  of  the  kidney  is  a  centre^ 
i.e.  it  receives  impressions  through  afferent  nerves,  and  sends 
impulses  through  efferent  nerves  to  the  kidneys.  Thus  powerful 
emotions  will  disturb  the  flow  of  urine,  and  the  temperature 
of  the  surface  of  the  body  affects  the  amount  of  urine  secreted, 
partly  at  least  reflexly. 

The  solid  constituents  of  the  urine — ^urea,  uric  acid,  and  their 
allies,  and  many  of  the  salts,  dissolved  of  course  in  a  small 
quantity  of  water — are  probably  separated  from  the  blood  by 
the  cells  of  the  convoluted  tubules.  •  The  activity  of  the  renal 
epithelium  no  doubt  depends,  like  that  of  the  salivary  glands, 
upon  an  inherent  secreting  force  of  its  own,  probably  con- 
trolled by  trophic  nerves ;  upon  the  activity  of  the  circula- 
tion ;  and  especially  upon  the  quality  of  the  blood.  We  have 
already  seen  that  the  materials  which  the  blood  conveys  to  the 
kidney  for  excretion  will  depend  upon  the  activity  of  all  the 
bodily  functions,  and  we  will  not  return  to  this  subject  except 
with  respect  to  the  influence  of  digestion  and  assimilation  on  the 
urine.  During  gastric  digestion  a  quantity  of  acid  is  withdi-awn 
from  the  blood  to  furnish  the  gastric  juice,  and  this  loss  of 
acidity  in  a  fluid  already  alkaline  makes  itself  felt  in  the  urine, 
which  soon  becomes  less  acid,  or  even  alkaline.  This  reaction 
increases  when  absorption  begins.  "Water  and  salts  enter  the 
blood ;  augment  still  further  the  alkalinity  of  the  urine,  the 
salts  being  chiefly  alkaline,  and  the  total  vohune  of  the  blood, 
and  thus  of  the  renal  secretion,  is  increased ;  the  arterial 
pressure  rises.  Finally,  the  products  of  the  action  of  the  liver, 
lungs,  and  other  metabolic  organs  upon  the  peptones  and 
carbohydrates  (urea  and  its  allies)  also  enter  the  blood  and 
appear  in  the  urine,  in  comparative  excess.  This  condition  of 
the  urinary  function  and  urine,  consequent  on  a  full  meal, 
gradually  declines.  The  excess  of  water  escapes  ;  the  alkaline 
salts  are  voided ;  the  excess  of  urea  and  uric  acid  disappears ; 
and  therewith  the  general  characters  of  the  urine  change. 
By  the  end  of  three  or  four  hours  fi'om  the  admission  of  food, 
the  urine  is  again  moderate  in  amount,  more  acid,  and 
clear,  an  increase  of  acidity  following  the  previous  reduction. 
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II.  Pharmacodynamics. 
The  preceding  considerations  prepare  us  for  the  conclusion 
that  what  power  we  may  possess  over  the  excretion  of  mine 
will  be  exercised,  as  far  as  its  water  is  concerned,  chiefly  thi'ough 
the  circulation;  as  far  as  the  solids  are  concerned,  chiefly 
through  the  blood.    These  points  must  be  separately  studied. 

1.  Measures  f 07'  Increasing  the  Volume  of  Urine. — The  amount 
of  water,  that  is,  the  volume  of  urine  which  is  excreted  from 
the  glomerulus,  may  be  increased  by  diuretics,  the  effect  being 
called  diuresis  {'bia  through  and  ovpov  the  ui^ine).  This  may  be 
accomplished  in  various  ways  : 

[a)  By  raising  the  pressure  in  the  arte^^ies  generally,  including  the 
renal,  whilst  the  pressure  in  the  veins  is  constant.  This  is 
most  easily  effected  by  temporarily  increasing  the  amount  of 
water  in  the  system  by  drinking ;  by  raising  the  force  or  the 
frequency  of  the  heart,  or  both,  by  Alcohol,  Digitalis,  Scilla, 
Ammonia,  and  Scoparium ;  or  by  constricting  the  peripheral 
vessels  through  the  vasomotor  system,  e.g.  by  cold  to  the 
surface,  Digitalis,  Scilla,  or  other  vascular  stimulants.  These 
measures  are  called  cardio-vascular  diuretics. 

{b)  By  dilating  the  renal  arteries,  so  that  the  quantity 
of  blood  within  them  is  increased,  whilst  the  pressure  in 
the  arterial  system  generally,  and  the  resistance  in  the 
renal  veins,  remain  unchanged.  This  method  of  increasing 
the  amount  of  the  renal  water  may  be  carried  out  by 
acting  on  the  vaso-motor  system  of  the  kidney  either 
locally  or  centrally.  Local  depressants  of  the  renal  nerves 
include  Digitalis  and  Scilla  in  the  second  stage ;  Spirit  of 
Nitrous  Ether ;  all  Volatile  Oils  and  Eesins,  such  as  Turpentine, 
Juniper,  Copaiba,  Hops,  Savin,  Cantharides,  Camphor,  etc. ; 
Alcohol,  Belladonna,  Aconite,  Nitrates,  and  Nitrites.  Central 
renal  vascular  depressants  are  chiefly  or  solely  emotional  impres- 
sions which  are  not  available  as  pharmacodynamical  means.  A 
powerful  reflex  dilator  of  the  renal  vessels  is  cold  to  the  surface. 
Such  measures  are  local  vascular  diuretics. 

{c)  By  combining  the  two  previous  means,  when  still  more 
profuse  diuresis  will  be  the  result.  This  occurs  in  the 
second  stage  of  the  action  of  Digitalis  and  Scilla,  and  in  the  ap- 
plication of  cold  to  the  surface. 

2.  Measures  for  Diminishing  the  Volume  of  Urine. — The  volume 
of  urine  might  be  diminished  by  employing  the  opposite  set  of 
influences  to  those  just  described.    These  are  obscure,  however 
and  of  loss  therapeutical  interest ;  and  the  student  may  be  left 
to  work  out  the  different  systems  for  himself. 

3.  Measures  affecting  the  Secretion  of  Urinary  Solids.  The 
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activity  of  the  renal  epithelium^  i.e.  the  excretion  of  solids  and 
of  a  certain  amount  of  the  water,  may  be  modified  by  in- 
fluences of  two  classes  : 

(a)  By  measures  and  conditions  which  affect  the  renal  cells  through 
the  composition  of  the  blood  in  general. — Of  these,  the  state  of 
digestion,  including  the  selection  of  food,  is  the  most  important. 
The  quantity  of  food ;  its  richness  in  proteids,  carbohydrates, 
and  salts  of  different  kinds  ;  the  relative  amount  of  work  thrown 
upon  gastric  or  acid,  and  duodenal  or  alkaline  digestion ;  and 
the  vigour  of  hepatic  metabolism,  as  deteimined  by  so  many 
causes,  including  exercise,  oxygenation,  and  the  use  of  drugs — 
may  all  be  made  use  of  by  the  pharmacologist  in  altering  the 
composition  of  the  urinary  solids. 

One  of  the  most  easy  and  important  of  these  alterations  is 
in  the  chemical  reaction  of  the  urine.  The  natural  acidity  of  the 
urine  can  be  increased  by  excess  of  proteids,  sugar,  and  starch, 
by  deficiency  of  water,  by  certain  wines  and  spirits,  by 
Salicylic  and  Benzoic  Acids,  and  by  an  excess  of  Tartaric 
and  Citric  Acids.  The  mineral  acids  have  an  insignificant 
or  even  negative  power  on  the  acidity  of  the  urine,  a  fact 
which  is  to  be  carefully  noted.  Sulphuric  Acid  is  excreted  by  the 
kidneys  (in  part),  but  as  neutral  sulphates;  Hydrochloric  Acid 
as  neutral  chlorides.  Phosphoric  Acid  as  phosphates ;  Nitric 
Acid  is  believed  to  increase  the  ammonia  in  the  urine  by  decom- 
position in  the  blood,  so  that  it  may  have  an  alkaline  influence ; 
and  Tartaric,  Citric,  and  Acetic  Acids  in  combination  with 
Alkaline  bases,  escape  as  Alkaline  Carbonates. 

On  the  other  hand,  we  possess  abundant  and  powerful  means 
of  rendering  the  urine  alkaline.  Amongst  foods,  the  most  effective 
in  this  dii-ection  are  fruits,  milk,  and  fish,  as  they  throw  into  the 
blood  a  quantity  of  Alkaline  Citrates,Tartrates,  Acetates,  Carbon- 
ates, and  Phosphates,  which  are  directly  or  indirectly  excreted  by 
the  kidneys.  Amongst  drugs,  the  whole  group  of  Alkalies  and 
Alkaline  Earths  have  an  alkalinising  effect  on  the  urine,  excepting 
Ammonia,  which  is  completely  broken  up  in  the  system.  Thus 
the  alkalies  are  entirely  unlike  the  mineral  acids  in  exercising 
a  powerful  and  available  influence  on  the  reaction  of  the  urine. 

(i)  By  measures  which  affect  the  renal  epithelium  specifically. 
"V^^atever  may  be  their  alkalinising  value  in  the  blood,  certain 
substances  have  a  special  influence  on  the  urine  by  specifically 
acting  upon  the  renal  cells.  Thus  Potash  and  Soda  possess 
equal  values  as  alkalinisers  of  the  blood,  but  potash  will  much 
more  powerfully  and  quicldy  neutralise  the  acidity  of  the  tirine, 
because  whilst  Soda  is  excreted  partly  by  the  bile  and  bronchial 
mucus,  or  locked  up  in  the  system  as  the  neutral  chJoride 
of  sodium.  Potash  stimulates  the  renal  epithelium,  which 
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excretes  it  as  the  carbonate.  Soda  does,  however,  possess  a 
degree  of  specific  action  on  the  kidney,  especially  its  Phosphate 
and  Acetate.  Lithia  closely  resembles  Potash  in  this  respect ; 
Ammonia,  although  not  an  alkaliniser,  has  a  similar  influence ; 
and  Magnesia  and  Lime  are  distinctly  stimulants  of  the  renal 
epithelium,  as  is  well  seen  in  some  natui^al  mineral 
waters.  Now,  in  passing  through  the  cells,  these  salts 
necessarily  carry  with  them  a  certain  amount  of  water  from 
the  venous  plexus  around  the  tubules,  and  if  abundant,  actually 
produce  diuresis.  They  thus  furnish  us  with  another  group  of 
diuretic  measures,  which  we  call  the  saline  diuretics,  chiefly 
alkaline  in  their  influence  on  the  blood  and  urine,  but  at  the 
same  time  independently  active  as  specific  renal  stimulants. 
Let  it  be  carefully  noted  that  the  sahne  diuretics  do  not,  as  far 
as  we  know,  directly  affect  the  renal  circulation ;  but  that  we 
possess  in  them  an  indirect  means  of  influencing  the  venous 
plexus  around  the  tubules,  and  thus  the  whole  renal 
circulation  and  the  general  blood  pressure,  especially  the 
pressure  in  the  veins. 

Another  great  group  of  natural  substances  in  the  materia 
medica  have  a  specific  effect  on  the  renal  epithelium,  namely, 
the  Aromatic  Oils,  Oleo-resins,  and  Balsams.  The  chief  of 
these  are  Turpentine,  Juniper,  Copaiba,  Cubebs,  Cantharides, 
and  Hops ;  whilst  Jaborandi,  Alcohol,  Aconite,  and  many  more  act 
partly  in  the  same  way.  All  these  substances,  either  as  such  or 
after  decomposition,  are  excreted  (in  part)  by  the  renal  cells, 
and  carry  with  them,  like  salines,  so  much  water,  besides 
dilating  the  renal  vessels,  as  we  have  already  seen.  The  degree 
in  which  the  different  members  of  this  great  class  act  upon  the 
renal  cells  varies  widely,  however  :  thus,  Juniper  and  Copaiba 
are  powerful  diuretics,  greatly  increasing  the  m^inary  flow, 
whilst  most  of  the  others  have  but  little  effect  on  the  volume  of 
urine,  possibly  because  their  action  on  the  renal  vessels,  which 
accompanies  their  action  on  the  cells,  does  not  favour  the  escape 
of  fluid._  Thus  Turpentine  and  Cantharides,  two  most  powerful 
renal  stimulants,  sometimes  diminish,  sometimes  increase,  the 
uiinary  water,  and  may  even  cause  haemorrhage  from'  the 
glomerulus. 

Opposed  to  these  renal  stimulants  are  renal  sedatives  or 
depressants,  which  appear  to  diminish  directly  the  activity  of 
the  renal  cells,  when  they  reach  them  thi^ough  the  blood 
Morphine  has  this  effect,  and  possibly  Quinine  and  other  sub- 
stances. 

III.    Pathological  Kelations. 
The  disorders  of  the  renal  functions,  which  will  be  taken  by 
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us  to  illustrate  the  application  of  the  measures  just  noticed,  may 
be  summarised  as  follows  : 

1.  Disorders  of  the  Jluid  secretion  referable  to  the  general  blood 
pressure. — {a)  Diminution  of  the  general  arterial  pressure,  which  is 
generally  referable  to  heart  disease,  leads  to  marked  disturbance 
of  the  urinary  flow.  We  saw  under  the  head  of  the  circulation 
(page  472)  how  dilatation  of  the  heart  lowers  the  pressure  in 
the  arteries  and  raises  it  in  the  veins,  i.e.  lowers  it  in  the 
afferent  vessel  of  the  glomerulus,  and  raises  it  in  the  efferent 
vessel,  thus  causing  congestion  of  the  kidyieys.  The  mine  in  this 
class  of  cases  contains  albumen  and  blood  proceeding  from  the 
engorged  veins  ;  it  falls  in  quantity  in  consequence  of  the  fall 
in  the  arterial  pressure,  and  of  obstruction  in  the  tubules,  which 
become  choked  with  fibrinous  casts  ;  and  the  total  excretion  of 
solids  is  diminished,  as  the  result  of  retardation  of  the  blood 
cmrent, 

[b]  Increase  of  the  general  arterial  pressure  is  associated  with, 
that  form  of  chronic  disease  of  the  kidney  known  as  the  ' '  Granu- 
lar or  Contracted  Kidney."  Here  the  urine  is  very  abundant, 
probably  reaching  several  times  its  normal  volume,  very  light 
in  colour  and  weight,  and  may  contain  a  trace  of  albumen. 
The  tension  of  the  radial  artery  is  high ;  the  left  ventricle  is 
hypertrophied  ;  and  the  patient  often  dies  of  secondary  dilatation 
of  the  heart,  or  of  ruptm-e  of  an  artery  in  the  brain.  As  far  as  the 
kidney  is  concerned,  the  condition  is  one  of  constant  pathological 
dim-esis. 

2.  Disorders  of  the  fluid  secretion,  referable  to  the  local  blood 
pressure. — [a)  Certain  nervous  conditions  disturb  the  pressure  in 
the  kidney  by  causing  contraction  or  dilatation  of  the  renal 
vessels,  and  thus  modifjdng  the  amount  of  urinary  water.  Such 
a  condition  may  be  either  central  or  local,  direct  or  reflex. 
Thus  hysteria  is  attended  by  alternately  profuse  and  deficient 
flow  of  urine.  Disease  of  the  medulla  and  its  neighbourhood 
may  give  rise  to  profuse  diuresis  {diabetes  insipidus),  which  has 
been  traced  in  other  cases  to  disease  of  the  renal  nerves.  Eeflexly, 
the  chief  cause  of  disturbance  of  the  renal  secretion  is  injury  or 
disease  of  the  prostate  or  urethra,  which  may  even  lead  to 
fatal  suppression. 

b.  Morbid  conditions  of  the  blood-vessch  of  the  hidney,  such  as 
disease  of  the  glomeruli,  arteries  and  veins,  which  constitute  one 
of  the  elements  of  Bright's  disease,  produce  a  variety  of  dis- 
turbances in  the  volume  and  constitution  of  the  urine,  according 
to  their  exact  seat  and  degree.  Pressure  on  the  trunks  of  the 
renal  vessels  by  abdominal  enlargements  may  also  cause 
serious  disturbance  of  the  renal  circulation,  with  albuminmia, 
ha3morrhagc,  or  even  suppression  of  m-ine  as  the  result. 
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3.  Disease  of  the  secreting  epithelium. — Tliis  constitutes 
another  element  of  Bright's  disease.  The  diseased  cells  fail  in 
function,  choke  up  the  tubules,  press  upon  the  venous  plexus, 
and  thus  give  rise  at  once  to  stagnation  of  the  blood  current  and 
resistance  to  the  filtration  of  water  through  the  glomerulus.  The 
clinical  phenomena  of  this  condition  (commonly  called  the  Large 
AVhite  liidney),  are  very  definite.  The  urine  falls  in  volume; 
the  solids  are  absolutely  diminished,  but  relatively  increased, 
so  that  the  specific  gravity  is  high;  and  in  their  place  there  appear 
albumen,  probably  derived  directly  from  the  venous  plexus, 
blood  fi-om  the  same  source  or  from  the  glomeruli,  and  casts 
formed  of  diseased  cells,  fibrin,  etc.  The  blood  becomes  poisoned 
"by  retention  of  urea.  The  systemic  vessels  become  diseased, 
and  the  heart  hypertrophied  ;  and  the  blood-change  and  cardio- 
vascular disease  together  lead  to  marked  breathlessness,  and  to 
escape  of  the  watery  parts  of  the  blood  into  the  tissues  and 
serous  cavities,  constituting  renal  dropsy. 

4.  Mise  of  pressure  within  the  uriniferous  ttihules  is  a  serious 
cause  of  complete  arrest  of  the  secretion.  This  is  one  of  the 
effects  of  fulness  of  the  venous  plexus,  and  of  epithelial  ac- 
cumulations in  the  tubes,  ah^eady  noticed ;  and  may  also 
originate  in  obstruction  of  the  ureter,  disease  or  injury  of 
the  bladder  and  prostate,  or  stricture  of  the  urethra. 

5.  The  condition  of  the  blood. — This  is  the  most  common  of  all 
the  causes  of  derangement  of  the  ui^inary  secretion.  A  number 
of  the  disorders  of  the  urine,  as  regards  its  reaction  and  relative 
composition,  can  be  traced  to  dyspepsia,  hepatic  derangement,  and 
defective  oxygenation  or  metabolism ;  and  even  albumen,  sugar, 
and  bile  may  find  their  way  into  the  ui^ine  from  the  same 
causes.  One  striking  disorder  of  the  mine  is  characterised  by 
imnatural  alkalinity  and  by  its  effects  in  precipitating  the  solid 
constituents.  The  urine  is  turbid  fi^om  precipitation  of  phos- 
phates, carbonates,  and  urates ;  and  these  are  deposited  in  the 
passages,  causing  pain  and  irritation.  If  the  natural  acidity  of 
the  urine  between  meals  be  insufficient  to  dissolve  these  alka- 
line deposits,  concretions  are  formed,  and  grow  at  each  period 
of  indigestion,  until  they  form  a  calculus,  which  may  travel  down- 
wards and  be  expelled  with  the  mine  after  great  suffering. 

A  similar  disorder  of  the  mine  is  characterised  by  exces- 
sive acidity.  This  has  different  causal  relations,  but  the 
ultimate  effects  are  practically  the  same— the  precipitation  of 
uric  acid  and  urates,  and  possibly  the  formation  of  calculus. 
V  r.xcessive  acidity  is  chiefly  met  with  in  the  subjects  of  disorder 
'  of  the  liver  from  indulgence  in  proteid  food  {see  page  443) ; 
and  may  be  accompanied  by  an  excess  of  mea,  diminution 
ot  water,  and  occasionally  by  traces  of  albumen  and  sugar. 
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IV.    IsTatural  Recovery. 

So  many  of  the  disorders  of  the  mine  are  but  expressions 
of  derangement  of  the  blood  and  of  the  great  organic  functions, 
that  it  is  hardly  necessary  to  say  that  natural  recovery  con- 
stantly occurs.  Conversely,  improvement  in  the  condition  of 
the  urine  is  an  e\adence  of  the  spontaneous  return  of  the 
stomach,  intestines,  liver,  heart,  etc.,  to  the  normal  state  when 
the  causes  of  their  disorder  have  been  removed. 

The  kidney  possesses  several  provisions  for  natural  re- 
covery. It  meets  increased  work  by  increased  action ;  compen- 
satory hypertrophy  of  one  kidney  occurs  if  the  other  kidney 
fail ;  and  a  close  vicarious  relation  exists  between  the  kidney 
and  the  skin  and  bowels.  The  practical  therapeutist  closely 
follows  these  natural  methods  in  arranging  his  treatment. 

y.  Therapeutics. 

A  careful  consideration  of  the  four  preceding  sections  specially 
impresses  two  facts  upon  us.  First,  the  rational  treatment  of 
any  case  of  renal  or  urinary  disorders  must  be  founded  upon  an 
appreciation  of  the  influences  of  other  organs  upon  the  kidneys ; 
and,  secondly,  treatment  may  be  as  often  directed  to  the  kid- 
neys for  diseases  of  other  organs  as  when  they  are  themselves 
at  fault :  dim-etics  will  be  as  frequently  employed  to  relieve 
the  heart  as  to  stimulate  the  cells  of  the  kidney. 

1.  [a)  Renal  congestion  from  heart  disease. — This  may  be 
taken  as  the  type  of  renal  disorder  from  diminished  blood- 
pressure,  whatever  its  cause  ;  and  such  being  the  pathology  of 
the  condition,  the  line  of  rational  treatment  is  obvious.  To  re- 
move the  cause  we  must  restore  the  normal  relations  of  the 
general  circulation,  that  is,  strengthen  the  heart,  fill  and 
keep  full  the  arteries,  and  empty  the  veins.  How  this  is 
to  be  done  has  been  already  discussed  in  chapter  x.,  and 
need  not  be  repeated  here.  We  are  now  able  to  estimate 
the  value  of  two  sets  of  diui'etic  remedies  which  are  success- 
fully employed  in  such  cases,  namely,  the  cardio-vascular 
diuretics,  and  the  saline  diuretics.  Digitalis  and  Squill  exactly 
fulfil  the  indications  just  mentioned  as  regards  the  heart,  the 
arteries,  and  the  veins.  They  increase  the  cardiac  vigom-  and  the 
period  of  rest ;  sustain  the  arterial  tension  at  a  moderate  height ; 
and  empty  the  veins  forwards  by  prolonging  the  diastole.  At  the 
same  time,  partly  by  these  effects  and  partly  by  their  local  action 
on  the  renal  vessels,  they  cause  a  true  dim-esis  from  the  ]\Ialpig- 
hian  bodies,  and  increase  the  force  of  the  circulation  through  the 
renal  veins.  Ammonia,  Alcohol,  or  Scopaiium,  may  be  com- 
bined with  these  drugs  ;  and  here  it  may  be  remarked,  once  for 
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all,  that  combination  is  peculiarly  useful  in  diuretics.  Saline 
purgatives  also  assist  this  action.  Thus  Sulphates  of  Sodium  and 
Magnesium,  Acid  Tartrate  of  Potassium,  Tartrate  of  Sodium  and 
Potassium,  Acetate  of  Potassium,  Citrate  of  Potassium  or  Am- 
monium, are,  in  the  first  place,  saline  purgatives,  thus  relieving 
general  venous  congestion ;  and,  secondly,  act  upon  the  renal 
epithelium,  draining  the  over-distended  venous  plexus^  and  ac- 
celerating the  circulation  through  the  glomerulus.  In  other 
instances  dilators  of  the  renal  vessels  may  be  combined  with 
these  remedies,  including  Juniper  and  Spirit  of  Nitrous  Ether. 

(^)  Disorder  or  disease  of  the  kidney  in  association  with 
excessive  blood  pressure  ;  Bright^ s  disease  with  contracted  kidney. 
— In  the  early  stages  of  this  disease,  when  its  cause  may  be 
discovered  in  indulgence  in  food  and  alcohol,  or  disorder  of  the 
liver,  the  treatment  consists  in  a  thorough  reform  of  diet,  free 
purgation,  and  elimination  generally.  Mercurial  purgatives 
followed  by  salines  are  especially  valuable.  In  the  more 
advanced  and  grave  form  of  high  arterial  tension,  the  cause  is 
usually  beyond  our  power.  All  that  can  then  be  done  is  to 
counteract  the  cause,  remove  its  evil  effects,  and  treat  symptoms. 
The  food  should  be  moderate  in  quantity,  and  chiefly  non- 
nitrogenous;  stimulants  must  be  avoided;  moderate  rest  of 
body  and  mind  insured  ;  and  various  drugs  administered.  We 
are  unfortunate  in  possessing  but  few  medicinal  means  of 
reducing  peripheral  resistance  for  any  length  of  time  without 
depressing  the  heart ;  but  the  Iodide,  Chlorate,  Nitrate,  and 
other  salts  of  Potassium,  Nitrite  of  Sodium,  Belladonna,  and  its 
allies  may  be  tried.    "Warmth  is  essential  in  these  cases. 

2.  [a)  Urinary  derangements  from  nervous  disorder  or  disease.  — 
The  treatment  employed  here  must  be  entirely  directed  to  the 
nervous  system.  Bromide  of  Potassium,  Valerian,  and  other 
anti-spasmodics,  including  moral  treatment,  will  relieve 
hysterical  diuresis;  and  Opium  and  Ergot  are  successful  in 
many  cases  of  polyuria  of  obscure  and  probably  nervous 
origin. 

{b)  Local  vascular  disease. — If  the  emulgent  veins  are  ob- 
structed by  abdominal  enlargement,  this  must  be  immediately 
removed,  if  possible  — by  tapping  the  peritoneum,  for 
example,  or  by  inducing  premature  labour.  In  disease  of  the 
renal  vessels  we  can  do  but  little  by  way  of  direct  treatment 
beyond  relieving  symptoms  as  they  arise  ;  regulating  the  flow  of 
urine  as  well  as  possible,  especially  stimulating  it  if  it 
threaten  to  become  deficient ;  and  removing  the  excrementitious 
P^^'j^ucts  by  the  bowels  and  skin,  when  the  specific  gravity 

3.  Disease  of  the  tuhnles  ;     Acute  Desquamative  Nephritis;' 
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"  Large  White  Kidney.^'' — This  is  the  form  of  kidney  disease  la 
which  there  is  the  greatest  or  most  constant  danger  of  deficient 
excretion,  and  of  the  consequences  of  the  same  throughout  the 
system.  The  indications  for  treatment  are  obvious.  We  must 
relieve  the  diseased  cells  of  as  much  work  as  can  he  safely  dis- 
pensed with  by  the  blood  and  tissues.  The  rational  methods  of 
relieving  the  renal  epithelium  are  :  (1)  by  reducing  the  food  in 
quality  and  richness  ;  and  (2)  by  diverting  the  excrementitious 
products  to  other  channels.  Hydragogue  purgatives  are  es- 
pecially valuable  in  this  form  of  Bright' s  disease ;  and  the  warm 
air  or  vapour  or  water  bath,  warm  drinks,  and  Jaborandi,  will 
successfully  relieve  the  kidneys  by  perspiration.  Eenal  stimu- 
lants, such  as  the  saline  and  specific  diuretics,  might,  on  the 
other  hand,  exhaust  the  cells,  already  weakened  by  disease  ;  but 
in  certain  cases  they  are  highly  useful  even  in  this  condi- 
tion, for  they  may  exert  that  amount  of  stimulation  on  th-^ 
renal  cells  which,  on  the  principle  of  alteratives  in  general,  will 
lead  to  their  restoration.  If  we  believe  that  the  tubules  are 
blocked  by  cellular  and  inflammatory  products,  we  must  clear 
them  by  a  system  of  flushing,  or  diuresis.  For  this  pmpose 
Distilled  Water  is  the  best  diuretic ;  Digitalis  and  Squill  are 
also  valuable,  as  producing  but  little  local  ii-ritation,  and  tending 
to  prevent  venous  congestion. 

In  this  or  in  any  other  form,  of  renal  disease,  urgent 
symptoms  of  ursemia  must  be  quickly  relieved  by  venesection, 
the  administration  of  Chloroform,  free  purgation,  and,  if  possible, 
profuse  diaphoresis.  The  ansemia  generally  demands  Iron  in 
some  form. 

4.  Ohstructxon  in  the  urinary  passages. — The  most  common 
cause  of  this  serious  disease,  namely,  stricture  of  the  urethra, 
is  fortunately  accessible,  and  amenable  to  sm-gical  treatment. 
When  the  obstruction  is  above  the  bladder  it  is  very  rarely 
bilateral,  and  the  unaffected  kidney  takes  on  the  double 
function  of  the  two. 

5.  Disorders  of  the  blood,  liver,  and  digestion;  Gravel  and 
Calculus. — The  immediate  treatment  of  these  secondarj^  disorders 
of  the  liver,  in  their  early  stage,  has  been  already  suggested : 
careful  low  dieting,  and  the  occasional  administration  of  chola- 
gogue  pui'gatives,  stomachics,  and  antacids.  If  gravel  or  calculus 
have  actually  formed,  several  other  mcasm-es  are  still  open  to  us. 
whilst  the  same  line  of  treatment  is  persevered  in  to  prevent  , 
fui-ther  growth.  We  may  attempt  to  dissolve  the  stone  in 
situ  by  the  continuous  administration  of  Citmte  of  Potassium, 
or  of  acids,  as  the  nature  of  the  calculus  demands,  and  may  , 
relieve  pain,  hremorrhage,  muciDus  and  purulent  discharges  on 
general  principles. 
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CHAPTEE  XIV. 

THE  BODY  HEAT,  AND  ITS  REGULATION :  THE  SKIN. 

I.    Physiological  Relations. 

Heat  is  produced  in  every  act  of  vital  energy ;  is  distributed 
througliout  the  body ;  and  is  finally  lost  in  the  surrounding 
medium.  In  so-called  "  cold-hloodcd  "  animals,  the  vital  heat 
is  lost  as  rapidly  as  it  is  produced;  in  "warm-blooded" 
animals  the  heat  produced  does  not  escape  until  a  certain 
amount  has  accumulated  within  the  system.  Thereupon  loss 
sets  in,  and  exactly  balances  the  production,  whilst  the 
accumulated  store  remains  constant,  and  is  known  as  the  "  body 
heat,"  amounting,  in  man,  to  98 '4  degrees  Fahr. 

So  wide  is  the  range,  so  sudden  are  the  changes,  of  the 
external  temperature  to  which  man  is  exposed,  and  so  variable 
the  amoimt  of  heat  produced  in  the  system  at  difierent  moments, 
that  in  the  course  of  its  evolution  the  body  has  come  to  possess 
a  complex  and  sensitive  nervous  mechanism,  by  which  its 
temperature  is  controlled.  This  mechanism  consists  of  govern- 
ing centres,  afferent  nerves  from  impressionable  parts,  and 
efferent  nerves  to  active  organs.  The' afferent  thermal  nerves, 
originating  in  the  skin,  and  possibly  in  other  parts  of  the  body, 
such  as  the  mucous  membranes  and  viscera,  carry  impressions 
of  temperatm-e  (heat  and  cold)  to  the  brain  and  cord.  There 
these  impressions  are  specially  received  by  thi-ee  of  the  great 
centres,  viz.  the  cerebrum,  where  they  become  sensations  of 
temperature ;  the  sweat  centres  in  the  cord  and  medulla ;  and 
the  metabolic  or  trophic  centres,  the  centres  of  nutrition,  in  the 
brain  (Ppons)  and  cord.  They  also  fall  into  the  vaso- 
motor, cardiac,  respiratory,  and  possibly  the  renal  and  other 
visceral  centres.  Efferent  impulses  from  the  sweat  centres  proceed 
to  the  sudoriparous  glands,  which  they  stimulate  or  depress,  as 
the  case  may  be  ;  from  the  metabolic  centres  they  are  directed 
to  the  various  sources  of  heat- production — the  muscles,  glands, 
etc.,  which  they  depress  or  stimulate.  Through  the  other 
centres  named  the  circulation  in  the  skin  is  modified,  the  blood 
pressure  generally,  the  respiration,  the  renal  secretion,  and 
probably  every  other  bodily  function  in  some  degi-ee. 

Thus,  Avhen  the  temperature  of  the  air  rises,  the  regulative 
mechanism  comes  into  action,  and  two  great  effects  arc  pro- 
duced :  (1)  there  is  increased  loss  of  heat  by  the  perspiration,  by 
cooling  of  the  blood  in  the  dilated  cutaneous  vessels,  and  by 
cooling  of  the  blood  in  the  lungs ;  and  (2)  there  is  dhmnished 
production  of  heat  in  the  muscles,  glands,  etc.    The  same  etfect 
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follows  a  rise  of  the  internal  temperature  due  to  increased 
metabolic  acti^dty,  such  as  muscular  exercise  :  a  "warm  glow  " 
is  felt,  the  skin  flushes  and  perspires,  the  circulation  and  respira- 
tion are  increased,  and  the  acti\ity  of  other  metabolic  organs, 
such  as  the  liver,  is  for  the  time  lowered.  The  skin  is  the 
principal  channel  of  loss  of  heat  in  man ;  but  during  and  after 
exertion  a  large  amount  of  heat  must  be  carried  by  respira- 
tion, which  is  familiarly  known  to  be  the  chief  means  of 
refrigeration  in  the  dog. 

Conversely,  if  the  temperature  of  the  surface  be  lowered  by 
cooling  of  the  atmosphere,  two  reflex  effects  are  at  once  pro- 
duced thi'ough  the  nervous  system,  viz. :  (1)  dimhiishecl  loss  of 
heat,  by  contraction  of  the  vessels  of  the  skin,  by  arrest  of  per- 
spiration, and  by  reduced  activity  of  the  circulation  and  lungs ; 
and  (2)  increased  production  of  heat  in  the  metabolic  organs, 
especially  the  muscular,  digestive,  and  circulatory.  A  similar 
result  follows  lowering  of  the  internal  temperature  by  diminished 
metabolism  in  some  of  the  organs.  Thus  Quinine  and  Salicylic 
Acid,  whilst  they  diminish  the  amount  of  the  urea  and  therefore 
probably  of  the  heat  produced  in  the  system,  make  little  or  no 
impression  on  the  temperatui'e  of  a  healthy  man,  doubtless 
because  the  channels  of  loss  are  partially  closed,  and  the  meta- 
bolism of  certain  organs  increased,  by  the  regulating  me- 
chanism. 

II.  Pharmacodynamics. 
1.  Temperature  of  the  External  Media. — This  is  completely 
under  our  control.  The  atmosphere  is  the  ordinary  external 
medium  of  loss  or  gain  of  the  bodily  temperature,  and  the  air  of 
every  well-constructed  room  or  ward  can  be  warmed  or  cooled 
at  pleasure.  We  may  select  the  climate  in  various  ways,  accord- 
ing to  its  temperature ;  the  sub-tropics,  such  as  Madeira,  Egypt, 
and  the  Riviera,  being  especially  valuable  as  affording  warm 
climates.  When  a  more  rapid  and  extreme  influence  of  the 
external  temperature  is  desired,  water  may  be  substituted  for  air, 
in  the  form  of  baths,  wet-packs,  and  sponging.  The  varieties, 
action,  and  uses  of  water  applied  in  these  several  ways  are 
described  in  the  next  chapter.  By  means  of  the  prolonged  cold 
bath,  at  a  temperature  varying  between  32^  and  60°  Fahr.,  heat 
may  be  readily  abstracted  from  the  body ;  and  the  cold  wet  pack, 
cold  affusion,  or  sponging  a  part  or  the  whole  of  the  exposed 
skin  with  cold  or  even  tepid  water,  has  a  similar  effect.  These 
measures  are  known  as  external  refrigerants.  Heat  may  be 
localUj  abstracted  by  similar  means,  which  will  also  have  a 
general  effect  in  reducing  the  temperature  of  the  body.  Thus, 
cold  water  may  be  injected  into  the  rectum  or  vagina ;  ice  or  wet 
compresses  applied  to  the  skin ;  ice  or  cold  water  swallowed ;  or 
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irrigation  with  cold  water  may  be  used  over  a  pai-t.  The  cooling 
that  attends  evaporation  is  a  powerful  means  of  reducing  the 
local  temperature  ;  and  a  variety  of  saline,  spirituous,  and  acid 
solutions,  such  as  Carbonate  or  Chloride  of  Ammonium,  Spirit 
and  Water,  Brandy  and  Water,  Vinegar  and  Water,  or  various 
combinations  of  salts,  acids,  and  spirits,  may  be  employed  for 
this  purpose. 

2.  The  Cutaneous  Circulation. — This  affords  us  a  powerful 
means  of  abstracting  the  body  heat,  inasmuch  as  we  can 
modify  the  fulness  of  the  vessels  and  the  rate  of  flow  through 
them.  Thus  we  may  cool  the  blood  by  dilating  the  cutaneous 
vessels  by  the  warm  bath,  by  Alcohol,  Spirit  of  Nitrous 
Ether,  or  warm  draughts,  or  by  these  measures  combined. 
Opium  and  Chloral  have  the  same  effect.  If  the  blood- 
flow  be  accelerated  through  the  dilated  vessels,  the  refrigeration 
is  increased,  and  in  this  way  cardiac  stimulants  of  every  kind, 
such  as  Alcohol  and  Digitalis,  reduce  the  body  temperature. 
Draughts  of  water,  whether  cold  or  hot,  temporarily  distend  the 
vessels,  and  produce  a  similar  effect.  The  opposite  methods 
for  preserving  the  heat  of  the  body,  by  contracting  the  super- 
ficial vessels  and  reducing  the  activity  of  the  cutaneous  circula- 
tion, are  of  no  therapeutical  interest. 

3.  The  Sweat-glands :  Diaphoretics ,  Sudorijics,  Anhidrotics. — 
The  function  of  perspiration  is  under  our  control  in  almost 
every  portion  of  its  complex  mechanism. 

a.  Measures  tvhieh  inc7'ease  the  amount  of  perspiration  are 
called  diaphoretics  orsudorifics.  The  afferent  thermic  mrves  in 
the  skin  can  be  readily  stimulated  by  means  of  heat,  as 
described  in  chapter  xv.,  whether  by  moist  heat  in  the  form  of 
the  warm  water-  or  vapour-bath,  or  various  kinds  of  pack ;  by 
dry  heat,  as  in  the  Tui'kish  bath ;  or  by  general  wannth  of  the 
air,  of  the  room,  or  of  the  clothing.  The  familiar  effect  of 
Alcohol  in  inducing  perspiration  appears  to  be  chiefly  produced 
in  the  same  way.  Other  afferent  nerves  may  be  used  to 
stimulate  the  sweat-centres  reflexly,  such  as  those  of  the  mouth 
throat,  and  stomach  by  hot  spiced  drinks.  Perspiration 
may  be  induced  by  acting  on  the  perspiratory  centre  directly. 
This  may  be  acconiislished  by  measures  which  increase  the 
venosity  of  the  blood,  such  as  narcotics,  including  Opium, 
Chloral,  Chlorofonn,  Ether,  and  Alcohol  in  the  later  stages  of 
their  action  ;  by  Nicotin  (Tobacco),  by  Pilocarpine  (Jaborandi) 
in  part ;  and  by  all  measures  which  increiise  the  flow  of  warm 
blood  through  the  sweat-centres,  such  as  hot  drinks.  The 
eferent  nerve-trunks  of  perspiration  may  be  stimulated  by 
electricity,  but  tliis  method  is  not  therapeutically  employed. 
The  terminations  of  the  nerves  in  the  sweat rglauds  and  the 
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secreting  ceUs  can  be  powerfully  stimulated  by  Pilocarpine, 
which  causes  an  exceedingly  profuse  and  rapid  flow  of  sweat. 
Diaphoresis  wiU  be  favoured  by  a  free  supply  of  blood  to  the 
glands,  i.e.  by  clUating  the  vessels,  as  just  described.  A  number 
of  substances  induce  diaphoresis  without  their  mode  of  action 
being  clearly  understood,  such  as  Citrate  of  Ammonium  and 
especially  Acetate  of  Ammonium,  which  possibly  stimulate 
the  secreting  cells,  and  are  excreted  by  them  along  with  an 
increased  amount  of  water,  as  we  see  in  the  kidney;  Anti- 
mony ;  Dover's  Powder ;  the  aromatic  substances  in  a  degree, 
especially  Camphor ;  and  several  empirical  remedies,  viz.  Ser- 
pentary.  Sassafras,  Sarsaparilla,  Guaiacum,  Mezereon,  and 
Senega. 

It  will  be  observed  that  several  of  our  powerful  diaphoretics 
act  on  more  than  one  part  of  the  perspiratory  mechanism.  Thus 
Alcohol  dilates  the  cutaneous  vessels,  increases  the  rate  of  blood- 
flow  through  the  skin,  and  stimulates  both  the  a:fferent  nerves 
and  the  centres  of  perspiration.  Wann  applications  to  the 
skin  and  hot  drinks  also  influence  both  the  cuxulatory  and  the 
perspiratory  part  of  the  refrigerating  function ;  and  by  a  com- 
bination of  these  and  other  means  we  may  produce  a  very 
powerful  effect.  When  this  is  the  result,  and  the  sweat  flows 
abundantly  from  the  surface,  the  measures  and  result  are  said 
to  be  sudorific  [sudor,  sweat,  and/c?cio,  I  make.) 

[h)  Measures  which  diminish  the  amount  of  perspiration  are 
called  anhidrotics  {av,  priv.,  and  tS/jws,  sweat.)  Some  of  these  act 
upon  the  afferent  nerves,  especially  moderate  local  cold,  obtained 
by  fanning,  light  clothing,  and  a  cool  atmosphere  generally ; 
and  sponging  with  cool,  tepid,  or  even  hot  water.  Others 
depress  the  perspiratory  centre — possibly  in  part  directly, 
certainly  indirectly  by  strengthening  the  heart  and  respu-ation, 
and  thus  reducing  the  venosity  of  the  blood  which  powerfully 
stimulates  it.  Such  are  food,  which  is  one  of  the  best  means  of 
preventing  the  "  cold  sweats,"  of  exhausting  diseases,  Alcohol, 
Ammonia,  Strychnine,  Iron,  and  fresh  air  or  good  ventilation. 
The  efferent  sweat  nerves  may  possibly  be  depressed  by  Opium, 
which  in  certain  combinations,  e.g.  with  Diluted  Sulphuric  Acid, 
is  an  anhidrotic,  acting  either  in  this  or  some  unknown  way. 
By  far  the  most  powerful  anhidrotic  drugs  act  upon  the  terminal 
Hons  of  the  perspiratory  nerves  in  the  glands,  namely,  Atrojpine 
and  Hyoscyamine.  The  eftect  of  these  alkaloids  or  of  the  Extract 
of  Belladonna  is  very  marked.  Measures  which  contract  the 
blood-vessels  of  the  glands  will  pro  tanto  be  anhidrotic  also. 
Such  are :  sponging  with  solutions  of  Sulphuric  Acid  and 
Water  or  of  Tannin,  which  constringe  the  parts,  and  Oxide  of 
Zinc  given  internally. 
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Lastly,  the  modus  operandi  of  cei-tain  anhidrotics  is  still 
doubtful,  and  their  employment  so  far  empirical,  e.g.  Zinc, 
Quinine  and  Opium  under  particular  circumstances.  It  is 
possible,  however,  that  these  and  other  measures  control  the 
pathological  cause  of  the  sweats,  in  a  manner  to  be  afterwards 
indicated. 

4.  Other  Channels  of  loss  of  Heat. — The  kidneys  and  the 
bowels  afford  us  a  direct  means  of  reducing  the  temperature  of 
the  body  by  the  abstraction  of  an  increased  amount  of  warm 
excretions,  in  the  form  of  urine  and  watery  motions.  In  the 
case  of  the  bowels  the  effect  is  decidedly  assisted  by  the  reflex 
dilatation  of  the  cutaneous  vessels  which  accompanies  purgation, 
as  described  in  chapter  vi. 

5.  The  Heat-forming  Tissues. — In  discussing  metabolism  in 
chapter  ix.,  we  found  that  we  possess  the  power  of  diminish- 
ing tissue  change,  and  the  production  of  heat,  by  various 
means.  Here  we  shall  refer  only  to  certain  drugs  which 
possess  this  action.  "We  call  these  antipyretics  (avri,  against, 
TTuper^y,  fever).  The  most  powerful  of  these  is  Cinchona 
( Quinina) ,  which  interferes  with  metabolism  generally,  lessens  the 
amount  of  heat  produced,  diminishes  the  excretions,  and  spares 
the  organs.  Salicin  and  Salicylic  Acid,  Antipyrine,  Chinolin, 
and  Kairin,  have  a  similar  but  less  powerful  action.  TVTiilst 
these  drugs  distinctl)^  reduce  or  spare  the  activity  of  the  tissues, 
they  have  but  little  influence  in  reducing  the  temperature  of 
healthy  individuals,  this  effect  probably  being  prevented  by  the 
ordinary  mechanisms  of  regulation.  Alcohol  also  diminishes 
tissue  waste,  apparently  in  a  different  way  from  Quinine,  \iz. 
by  being  itself  decomposed  in  the  tissues  with  great  readiness, 
thus  sparing  the  organs.  Even  an  increased  amount  of  heat  is 
generated  in  the  tissues  by  the  oxydation  of  Alcohol,  but  so 
greatly  does  it  stimulate  refingeration,  as  we  have  seen,  that  its 
total  effect  on  the  organism  is  antipji-etic.  The  Aromatic  sub- 
stances have  a  less  powerful  influence  in  diminishing  metabo- 
lism. Possibly,  Digitalis,  Aconite,  and  Veratrine,  have  also  an 
antipyretic  effect,  like  Alcohol,  but  their  mode  of  action  is 
obscure,  unless  it  occur  entii-ely  thi'ough  the  circulation,  as  has 
been  already  suggested. 

III.  Pathological  Eelations. 
The  mechanism  concerned  in  the  regulation  of  the  body- 
heat  is  liable  to  disorder,  when  heat-forming  or  heat-losing 
organs  are  diseased.  Elevation  of  the  body  temperature,  or 
pyrexia,  most  commonly  allied  fever,  is  very  rarely  absent 
in  illness  of  any  consequence.  An  abnonnal  fall  is  seen  as 
an  effect  of  extreme  cold  or  of  exhausting  diseases,  but  being 
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comparatively  insignificant  does  not  require  to  "be  discussed 

Pymri«.— The  temperature  of  the  body  may  be  abnormally 
raised  in  several  ways.  Thus  we  meet  with  excessive  pyrexia 
in  injury  or  disease  of  the  heat-centre  or  tracts,  especially  , 
injury  of  the  cervical  and  dorsal  regions  of  the  spinal  cord. 
Exposure  to  excessive  heat  induces  "heat-fever,"  a  variety  of 
sunstroke  which  is  common  in  India.  More  familiar  to  us  is 
fever  brought  on  by  interference  with  the  refrigerating  function 
of  the  skin,  as  the  effect  of  exposure  to  cold  or  damp.  This  is 
known  as  a  "  chill."  A  powerful  impression  of  cold  on  the 
afferent  nerves  of  temperature  appears  to  throw  the  regulating 
mechanism  into  disorder;  perspiration  is  arrested;  the  cuta- 
neous vessels  are  spasmodically  contracted  ;  rigors,  shivers,  or 
chilly  feelings  ensue  ;  and  the  heat  thus  retained  in  the  blood 
quickly  raises  the  temperature. 

Increased  production  of  heat  at  one  focus,  such  as  an  in- 
flamed part,  contributes  in  an  insignificant  degree  to  the  accom- 
panying fever. 

The  increased  production  of  heat  in  the  tissues  generally 
which  is  probably  present  in  all  kinds  of  fever,  whatever  its 
cause,  is  no  doubt  the  j)rincipal  origin  of  the  pyi^exia.  The  in- 
creased activity  of  metabolism  is  proved  by  the  rapid  wasting 
of  the  tissues,  by  the  increase  of  urea  and  other  excretions,  and 
by  the  pyrexia  as  tested  by  the  thermometer — all  obvious  phe- 
nomena in  every  case  attended  by  fever. 

In  the  specific  fevers  there  is  at  work,  however,  another 
cause  of  oxydation  of  the  tissues,  which  furnishes  an  extraneous 
addition  to  the  body  heat.  We  now  believe  that  many  diseases, 
such  as  typhoid  fever,  small-pox,  and  septicaemia,  are  associated 
with  the  presence  of  organisms  in  .the  tissues,  if  not  actually 
caused  by  them.  The  life  of  such  organisms,  the  processes  of 
fermentation  with  which  they  are  associated,  and  the  destruc- 
tion of  the  tissues  which  they  produce,  must  aU  be  a  consider- 
able source  of  heat  within  the  body,  in  a  way  perfectly  foreign 
to  the  normal  processes,  though  closely  resembling  some  of 
them. 

A  combination  of  several  of  the  preceding  causes  is  commonly 
at  work  in  fever.  Thus,  when  a  patient  has  a  local  wound 
which  acts  as  a  focus  of  heat,  the  pus  may  decompose,  i.e.  bo- 
come  infected  by  organisms ;  these  are  absorbed  into  and 
flourish  in  the  blood ;  fresh  foci  of  disease  are  set  up  in  the 
tissues ;  and  the  natural  refrigeration  of  the  blood  is  reduced  by 
the  disturbances  of  the  skin,  limgs,  and  circulation,  which 
always  accompany  serious  illness. 

Disorders  of  Ferspiration. — Only  two  disorders  of  perspira- 
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tion  concern  us  here,  viz.  (1)  excessive  sweating^  and  (2)  deficient 
sweating. 

1.  Excessive  sweating^  hidrosis,  hyperidrosis,  is  found  in  a 
great  variety  of  morbid  conditions.  In  some  kinds  of  fever,  such 
as  rheumatism,  its  pathology  is  bound  up  with  the  pathology  of 
the  fever  as  a  whole.  In  disorders  of  respiration,  as  we  have  seen, 
dyspnoeal  sweats  are  due  to  stimulation  of  the  sweat-centres  by 
venous  blood.  The  "  cold  "  sweats  of  wasting  diseases  such  as 
phthisis,  especially  during  sleep,  appear  to  be  due  to  the  same 
cause,  associated  with  anaemia  and  coldness  of  the  skin,  which 
prevent  evaporation  and  "insensible  perspiration,"  and  thus 
give  rise  to  a  profuse  collection  of  ^dsible  sweat  as  well  as 
great  depression  of  the  bodily  strength  from  interference  with 
the  cutaneous  excretion.  "  Critical "  sweats  are  referred  to 
sudden  changes  in  the  disturbance  of  the  vaso-motor  system  of 
the  skin  present  in  fever.  Toxic  sweating,  as  is  seen  in 
alcoholism  and  gout,  may  obviously  be  variously  induced. 

2.  Deficient  sweating  :  anhidrosis.  — Dryness  of  the  skin  occurs 
at  the  beginning  of  most  fevers,  and  throughout  the  course  of 
most  of  them  more  or  less  interruptedly.  It  is  also  marked  in 
some  diseases  and  disorders  of  the  urinary  functions,  such  as 
Bright' s  disease  and  diabetes ;  in  certain  diseases  of  the  skin 
itself ;  and  as  the  result  of  poisoning  by  atropia  (belladonna), 
etc.  Manifestly  different  parts  of  the  nervo-glandular  apparatiia 
are  disordered  in  the  different  cases. 

lY.    Natural  Recoveky. 

Disorders  of  the  body  heat  being  disturbances  of  a  regula- 
ting mechanism,  that  is,  of  one  means  of  natural  recovery,  we 
can  hardly  expect  to  find  at  work  in  fever  those  very  provisions 
which  have  been  interfered  with.  For  the  same  reason,  tha 
temperature  of  the  body  generally  returns  to  the  normal  on 
the  cessation  of  the  cause  of  the  fever,  either  spontaneously  or 
with  the  artificial  assistance  of  the  therapeutist.  Occasionally 
the  temperature  rises  beyond  all  control — to  107°,  110°,  and 
even  higher,  and  the  subject  dies  of  the  effects  of  exccssiv" 
heat  or  hyperpyrexia.  In  most  instances  of  death  from  fever, 
however,  the  fatal  result  is  due  to  one  of  the  other  factors  0* 
fever,  especially  the  body  waste. 

Y.  Therapeutics. 

A  great  part  of  our  Imowledge  of  the  body  heat,  its  regula- 
tion and  its  disturbances,  has  been  derived  from  careful  obser- 
vation of  the  results  of  treatment ;  and  the  use  of  measures  ta 
control  fever— antipyretics  or  febrifuges  {febris,  fever,  and 
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fugo,  I  drive  away,)  is  one  of  the  most  successful,  as  well  as 
rational,  of  therapeutical  proceedings. 

\.  Preventive  Treatment:  Antipcriodics. —  The  periodical 
return  of  fever  may  be  prevented  by  means  of  antiperiodics. 
The  most  powerful  of  these  is  Cinchona,  with  its  constituents, 
especially  Quinine ;  Salicin,  Salicylic  Acid,  and  Chinolin,  are 
not  so  powerful ;  less  important  are  Nectandra  and  its  alkaloid 
Beberine. 

2.  Immediate  treatment. — ^With  the  abundant  means^  at  our 
command  which  we  have  discussed  in  the  second  section,  the 
unmediate  treatment  of  pjrrexia  is  very  easy,  inasmuch  as  we  can 
lower  the  temperature  of  the  surface  of  the  body  to  any  degree 
we  please ;  for  instance,  by  the  cold  bath.  But  we  soon  discover 
that  it  is  one  thing  to  reduce  pyrexia,  and  another  thing  to 
treat  fever.  "We  can  readily  assist  the  refrigerating  mechanism 
of  the  body,  and  we  can  even  so  far  reduce  the  metabolic 
activity  of  the  tissues,  but  our  remedies  can  rarely  reach  the 
actual  cause  of  the  disorder,  and  the  temperature  rises  again. 
As  far  as  possible,  however,  we  are  bound  to  begin  by  discovering 
and  attacking  the  causes ;  and  if  we  fail  in  this,  we  must  then 
combat  the  fever  itself,  so  as  to  prevent  its  injurious  effects  on 
the  system. 

[a)  Injury  or  disease  of  the  nervous  system,  as  a  cause  of 
pyrexia,  is  generally  beyond  treatment.  If  the  temperature 
rise  to  a  dangerous  height,  it  must  be  treated  by  the  refrigerat- 
ing measures  presently  to  be  described. 

{h)  Heat-fever  is  rationally  treated  by  immediate  removal  of 
the  patient  to  a  cool,  open  atmosphere,  and  the  application  of 
refrigeration,  in  the  form  of  cold  affusion. 

[c)  Interference  with  the  cooling  function  of  the  shin  is 
rationally  treated  by  increasing  the  loss  of  heat  by  refrigerants. 
Kefrigeration  is  practically  canied  out  by  lowering  the  tem- 
perature of  the  external  medium,  by  increasing  the  cutaneous 
circ\ilation,  and  by  stimulating  the  secretions  by  the  warm 
bath,  by  hot,  spiced  alcoholic  drinks,  or  by  a  brisk  purgative. 

When  fever  rises  high,  the  temperature  of  the  room  must 
be  kept  low,  and  the  skin  sponged  ;  and  if  the  pyrexia  rise  to  a 
dangerous  height,  the  prolonged  cold  bath  or  wet  pack  must  be 
employed  according  to  the  method  described  in  chapter  xiv. 

I) ufjj heretics  are  chiefly  employed  as  refrigerants  in  sympto- 
matic fevers,  i.e.  in  the  pyrexia  attending  ordinary  local 
inflammation  of  the  limgs,  bronchi,  fauces,  or  other  parts. 
Alcohol,  Hot  Water,  Ijiquor  Ammonii  Acetatis,  Ipecacuanha 
and  Opium  in  the  form  of  Dover's  Powder,  Antimonj^  as  the 

2  K— 8 


5^)2   Materia  Medic  a  and  Therapeutics, 


Pulvis  Antimonialis  or  Vinum  Antimoniale,  and  Tincture  of 
Aconite  are  the  drugs  chiefly  used  to  provoke  perspiration  in 
fever.  With  these,  the  use  of  the  waim  bath  may  be  com- 
bined. 

{d)  A  focus  of  increased  heat-production,  such  as  an  abscess, 
must  be  removed  as  soon  as  possible. 

{e)  Increased  metabolism  (/enerally,  which  is  the  principal 
cause  of  pjTexia,  is  rationally  treated  by  Quinine,  Salicin, 
Alcohol,  the  Phenol  Derivates,  and  Aromatic  Substances. 
The  rule  commonly  followed  is  to  give  a  single  large  dose  of 
Quinine,  say  1 0  grains,  when  the  temperature  rises  aT)Ove  a  cei'tain 
point,  104^  or  105°,  according  to  circumstances;  or  repeated 
moderate  doses  or  a  single  large  dose  may  be  given  in  antici- 
pation of  the  exacerbation.  Ague  is  thus  combated  by  Quinine, 
and  rheumatism  by  Salicin  or  the  Salicylates. 

(/)  Foreign  organisms  or  suhsiances  in  the  system. — Fever  pro- 
duced by  these  bodies  and  their  lif e-j)rocesses  would  be  rationally 
treated  by  destroying  them.  We  attempt  to  do  so  by  adminis- 
tering internally  some  of  the  substances  which  are  destructive 
to  lowly  organised  life  apart  from  the  body,  or  in  wounds  on  the 
surface  of  the  body,  the  antiseptics  and  disinfectants,  and  which 
may  be  named  disinfectant  antipyretics.  The  value  of  Quinine 
in  ague  is  so  great,  that  it  is  referred  to  a  specific  influence 
upon  the  organism  of  the  disease.  The  powerful  effect  of 
Salicin  upon  rheumatism  has  been  similarly  explained. 

[g)  Combinations  of  causes. — Just  as  fever  is  generally  trace- 
able to  a  combination  of  the  preceding  causes,  so  it  must,  as  a 
rule,  be  treated  by  the  application  of  remedies  which  act  in 
several  ways,  or  by  a  combination  of  antipja-etic  measures. 
Thus  Alcohol  vidll  be  indicated  in  many  cases  of  fever,  becaxise 
it  dilates  the  vessels  of  the  skin,  increases  the  circulation 
through  them,  and  stimulates  the  sweat  glands,  whilst  it 
spares  tissue  damage,  and  acts  as  an  antiseptic  antipjTetic. 
Quinine  will  be  employed  with  advantage  when  the  tempera- 
ture mounts  high,  since  it  controls  the  metabolism  not 
only  of  the  animal  tissues,  but  of  the  septic  and  foreign 
organisms  which  may  be  wasting  these.  Indeed  all  the 
measm-es  which  we  have  analysed  imder  the  preceding  heads 
are  to  be  freely  combined,  constituting  the  general  treatment  of 
fever.  An  abundant  supply  of  nutritious  and  digestible  food 
is  essential,  to  compensate  for  the  great  increase  of  metabo- 
lism which  is  going  on.  Alcohol  is  a  true  food,  easily  taken, 
rapidly  assimilated,  and  yielding  abundance  of  energy  at  little 
cost  to  the  tissues,  and  therefore  it  is  in  geneml  use  in  fevers, 
although  it  is  by  no  means  an  indispensable  remedy. 
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Antipyretics. 


Antimonium 

Acidum  Salicyl 

Salicin 

Benzoinum 

Storax 

Camphora 

Nectandra 

Baberina 

Piper 

Quinina 

Opium 

Arnica 

Lobelia 

Alcohol 

Eesorcin 

Chinolin 

Antipyrine 

Kairin 

Aconitura 

Acids 

Eucalyptus 
Chloral  Hydras 
Veratriua 
Colchicum 


Antipebiodics, 


Quinina 

Acid.  Arsenios. 

Piper 

Eucalyptus 
?  Resorciu 


Diaphoretics. 


Jaborandi 

Opium 

Antimonium 

Kesorcin 

Aqua 

Ipecacuanha 
Senega 
Camphora 
Cubeba 
Colchicum 
Salicin 
Acid.  Salic. 
Lobelia 
Arnica 
Alcohol 
Aconitum 
Pot.  Citras 
Pot.  Nitras 
Am.  Acet.  Liq. 
Am.  Chloridum 
Am.  Cit.  Liq. 


Eefrigerants. 


^iimviXanis  of  the 
Cutaneous  Circu- 
lation. 


Digitalis 

Scilla 

Alcohol 


Dilators  of  Cuta- 
neous Vetsels. 


Chloral  Hydras 

Digitalis 

Scilla 

Alcohol 

Veratrina 


Anhidrotics. 


Quinina 
Belladonna 
Stramonium 
Hyoscyamus 
Alcohol,  Evapora- 
ting 

Acids,    locally  in 

solution 
Ergota 
Picrotoxin 
Zinci  Oxidum 
Acidum  Sulphuri- 

cum  Dilutum 
Acidum  Salicylicum 


CHAPTEE  Xy. 

THERAPEUTICAL    PROCESSES    CONNECTED  WITH    THE   SURFACE  OF 

THE  BODY. 

The  siirface  of  the  body  is  of  great  interest  and  importance  to 
the  therapeutist,  because  it  is  the  region  of  objective  im- 
pressions, where  influences  of  every  kind  may  be  brought  in 
contact  with  nerves  and  vessels,  and  through  them  with  the 
nervous  centres,  the  circulation  generally,  and  indeed  the 
entire  system.  The  measures  applied  to  this  part  appear  at 
first  sight  to  be  very  simple,  but  their  action  is,  on  the  contrary 
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extremely  complex,  and  indeed  still  very  obscure.  On  this 
account  we  have  taken  them  last  in  the  whole  range  of  remedies, 
and  it  will  be  found  that  they  involve  all  the  systems  already 
discussed,  especially  the  nervous  and  circulatory.  As  a  group 
they  are  very  heterogeneous,  and  we  will  select  for  special  con- 
sideration tia^ee  distinct  subjects,  namely  (1)  Counter -irritants^ 
such  as  blisters ;  (2)  Baths  ;  and  (3)  Surgical  Applications. 

I.  Physiological  Eelations. — The  physiological  relations 
of  the  surface  of  the  body  have  already  been  studied  under  ^ 
several  distinct  heads.  flj 

The  nerves  are  connected  not  only  with  the  sensorium, 
but  with  the  vital  centres  which  regulate  the  vessels  and 
viscera.  The  cutaneous  vessels  have  equally  extensive  relations. 
They  have  the  usual  nutritive  function ;  they  are  the  great 
refi'igerating  apparatus  of  the  body ;  and  they  also  serve  as  a 
great  external  blood-reservoir,  in  connection  with  the  systemic 
circulation. 


II.  Pharmacodynamics. — When  the  classes  of  mejisures 
given  at  the  ends  of  the  chapters  on  the  circulation  and  nervous 
system  are  compared,  it  is  found  that  several  of  them  act  on 
both,  and  that  their  action  may  be  different  or  even  opposite 
according  to  the  time  for  which  they  are  applied.  For  these 
and  other  reasons,  a  number  of  them  have  been  collected  into  a 
special  class,  and  called 

Coilllter-irritailtS. — These  measures  may  be  thus 
arranged,  according  to  the  degree  of  their  action : 

1 .  Rubefacients  {rubere,  to  be  red,  and  facere,  to  make)  cause 
increased  redness  and  heat  of  the  parts.  Such  are  Hot  Water ; 
Mustard,  and  its  preparations  ;  Ammonia,  and  its  preparations ; 
the  confined  vapom-  of  Chloroform,  Ether,  and  Alcohol ;  aU 
Volatile  Oils,  especially  Turpentine,  Camphor,  Menthol  and 
Thymol;  Iodine  carefully  applied;  Emplastrum  Picis;  and 
Emplastrum  Calefaciens. 

2.  Vesicants  {vesica,  a  blister),  Epispastics  (eVi,  upon,  and 
ffirdoi,  I  draw),  or  Blisters,  produce  a  rubofacient  effect,  fol- 
lowed by  the  development  of  a  blister.  They  include  Cantha- 
rides,  Mezereon,  Ammonia  long  applied  or  confined,  Iodine, 
Oil  or  Compound  Liniment  of  ]\Iustard,  and  Scalding  Water. 

3.  Pustulants  {pns,  matter)  produce  a  crop  of  pimples. 
They  are  a  small  group,  consisting  of  Croton  Oil,  Tartar 
Emetic,  Nitrate  of  Silver  in  strong  solution,  and  Ipecacuanha, 
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Tlienomena  of  counter-irritation. — When  a  counter-irritant  is 
applied  to  the  skin,  the  first  effect  is  ruhefcccient  and  stimulant. 
The  cutaneous  vessels  are  dilated  by  a  direct  action  on  their 
nerves,  and  the  local  circulation  becomes  more  free  ;  whilst  the 
iiTitation  of  the  sensory  nerves  causes  pain  of  a  hot  biuning 
character.  The  cardiac  action  is  accelerated,  the  cutaneous 
vessels  generally  reflexly  contracted,  the  blood  pressm^e  rises, 
the  temperature  is  elevated,  and  the  breathing  slowed.  The 
highest  centres  are  also  roused  by  the  painful  impression :  per- 
ception, consciousness,  and  the  emotions  are  variously  disturbed. 
Cutaneous  anaesthesia  follows  :  the  nerves  are  depressed,  pain 
is  relieved,  excepting  that  caused  by  the  application  itself. 

Prolonged  application  is  generally  required  to  induce  the 
second  degree  of  counter-irritation — vesication.  The  reddened 
area  now  becomes  inflamed ;  plasma  escapes  from  the  vessels, 
followed  by  corpuscles  ;  the  ej)idermis  is  raised,  and  a  vesicle  is 
formed  containing  a  quantity  of  fluid.  The  previous  anaesthesia 
is  now  replaced  by  considerable  local  pain,  which,  if  extensive, 
may  depress  the  viscera — weakening  and  slowing  the  heart, 
lovrering  the  pulse,  fm-ther  slowing  the  respiration,  lowering 
the  temperatm^e  and  diminishing  nervous  energy. 

The  third  diQ^'Qeoi  QO\\uiQT-\ivit2dioTi,piistiU(Uion,  is  dijBPerent 
in  kind  fi^om  vesication  as  well  as  more  severe,  the  result 
being  not  uniform   inflammation,  but  a  crop   of  painful, 
angry  "  pimples  or  pustules,  which  are  very  slow  to  heal. 
The  remote  effects  are  the  same  as  before,  but  greater. 

Theory  of  the  action  of  counter-irritation. — Such  are  the 
phenomena  of  this  method,  obAdous  to  all.  But  it  is  held  by 
some  that  not  only  the  functional  activity,  but  the  nutrition  of 
internal  parts  may  be  affected  by  means  of  it.  The  doctrine  of 
counter-ii-ritation  may  be  said  to  be,  that  when  a  part  at  some 
distance  beneath  the  surface  of  the  body,  such  as  a  joint,  or 
even  remote  from  -it,  such  as  the  lungs,  is  in  a  condition  of 
inflammation,  pain,  unnatural  activity,  or  overgrowth,  an 
alterative  effect  may  be  produced  upon  its  nutrition,  by  altering 
the  condition  of  an  area  of  skin  superficial  to  it,  or  even 
at  a  distance  from  it.  A  second  or  "  counter  "  seat  of  "  irrita- 
tion "  is  set  up  to  relieve  the  deeper  and  more  vital  part.  Now 
we  may  conclude  with  respect  to^his  theory . 

1.  That  rubefacients  and  vesicants  will  afford  relief  to  the 
circulation  of  parts  in  immediate  vascular  connection  with  the 
selected  area,  by  attracting  blood  and  draining  off  plasma ;  to 
the  same  extent  the  general  circulation  will  be  depressed,  and 
visceral  congestion  or  inflammation  will  be  diminished.  At  the 
same  time  the  heart  will  be  relieved. 
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2.  That  the  irritation  of  the  cutaneous  nerves  will  modify- 
in  a  simple  reflex  way,  through  the  centres  in  the  brain  and 
cord,  the  circulation  and  nutrition  generally,  of  the  parts 
beneath;  the  impression  which  passes  in  being  immediately 
reflected  along  the  vascular  or  trophic  nerves. 

3.  That  possibly  the  irritation  of  the  local  nerves  and 
vessels  may  affect  the  vaso-motor  and  trophic  centres  in  the 
brain  and  cord,  presiding  over  the  area  of  skin ;  and  that  this 
disturbance  may  so  influence  a  neighbouring  trophic  centre  (say 
of  a  joint)  as  to  produce  through  it  a  change  in  the  nutrition 
of  the  tissues  (such  as  a  joint)  in  the  neighbourhood  of  the 
area  to  which  the  ii-ritant  was  applied. 

4.  That  vesicants  and  pustulants  may  produce  a  flow  of 
plasma  or  pus,  which  will  relieve  the  blood  or  tissues  of 
organised  or  other  poisons,  which  are  the  cause  of  the  disease. 
This  is  the  old  humoral  view,  founded  on  the  patholog}'^  that 
"  humoui'S  of  the  blood  "  are  the  origin  of  disease. 

III.  Pathological  Relations  and  Therapeutics. — Tlie 
pathological  conditions  which  we  seek  to  influence  by  counter- 
irritants  belong  to  various  systems,  which  have  been  ali-eady 
discussed.  The  same  remarlc  holds  true  of  the  therapeutical 
apj)lications  of  the  piinciples  just  examined.  All  that 
remains  to  be  done  here  is  to  enumerate  the  chief  morbid 
conditions  which  may  be  treated  by  counter-ii-ritation.  These 
are,  (1)  Subacute  or  chi-onic  inflammation,  with  or  without 
unnatm-al  growth,  of  parts  in  direct  vascular  connection  with 
the  skin ;  e.g.  of  a  joint  or  bone.  (2)  Congestion  or  inflamma- 
tion in  neighbouring  viscera;  e.g.  of  the  lungs.  (3)  Pain  in 
deep  or  distant  parts,  such  as  nem-algic,  cardiac,  or  renal  pain. 
(4)  Spasm,  or  other  morbid  activity  in  deqp  muscular  struc- 
tures, such  as  lumbago  and  vomiting.  (6)  Central  nervous 
distui'bances  such  as  syncope  and  hysteria. 

Batlis  and  Allied  Measiu'cs.— The  principles 
on  which  the  use  of  baths  depend  are  in  a  great  measure 
identical  with  those  which  we  have  already  discussed,  and  do 
not  require  to  be  repeated.  If  the  student  will  carefully  bear 
in  mind  the  relations  of  the  vessels  and  nerves  of  the  skin  to 
the  body  heat,  circulation  generally,  and  nervous  system,  he 
will  readily  appreciate  the  subject  of  baths  from  the  follo-wnng 
tables,  which  give  a  list  of  the  most  common  baths, 
together  with  their  action  and  principal  uses  succinctly 
arranged. 


I. 

Ba  ths. 

Water  Baths. 

5^7 

TpniTiPvn.f.nrfi 

Action. 

Uses. 

Cold. 

Cool. 
Tepid. 

Warm. 

Hot. 

„  Local. 

**  )> 

S^to  60' 

60^  „  70^ 
85°  „  95^ 

95°  „  100' 

100"  „  106^ 
»>  »» 
»i  >* 

Cools  blood  in  cu- 
taneous vessels ; 
stimulates  heart, 
respiration,  etc.,  re- 
flexly.  Temporarily 
overfills  internal 
vessels,  thus  raising 
blood  pressure. 

The  same,  but  less 
marked. 

Detergent  (cleansing), 
physically  and 
chemically  ;  soothes 
the  nerves. 

Raises  local  tempera- 
ture ;  stimulates 
local  circulation ; 
stimulates  glands, 
increasing  discharge 
of  warm  secretions, 
and  evaporation ; 
soothes  the  nerves 
and  the  correspond- 
ing centres. 

The  same,  but  more 
marked. 

Attracts  blood  to  part 
bathed. 

Attracts  blood  from 
distant  parts. 

Eefrigerant  in  fever. 
Refreshing  :  The 
morning  bath. 

The  same  in  weaker 
subjects. 

Ordinary  personal 
cleanliness.  Allays 
restlessness  of  fever 
and  lowers  temj)era- 
ture. 

Diaphoretic  in  fever ; 
diaphoretic  in  urae- 
mia ;  anodyne  j  anti- 
spasmodic. 

The  same,  but  is  more 
powerful. 

To  stiravilate  men- 
strual flow. 

To  relieve  internal 
congestions,  as  in 
catarrh  and  apo- 
plexy. 

II.  Vapour  Baths. 

Name. 

Temperature. 

Action. 

Uses. 

Simple  Va- 
pour or 
Bussian. 

Medicated 
watery 
Vapour. 

Fu  m  i  g  a  - 
tions. 

95  to  110° 

ft  II 

Various. 

Much  like  the  warm 
or  hot  bath,  but 
slower, and  at  higher 
temperature. 

Tbe  action  chiefly  of 
aromatics. 

Specific  (Mercury, 
Snlpliur,  etc.). 

Much  like  the  warm 
bath.     A  powerful 
diaphoretic. 

Stimulant  and  anti- 
spasmodic. 

Specific. 
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III.  Am  Baths. 


Name. 

Temperature. 

Action. 

Uses. 

Hot  air,  or 
Turkish. 

Compressed 
air. 

Up  to  220^  fol- 
lowed by 
cold. 

Ordinary. 

Diaphoretic,  followed 
by  stimulation;  ano- 
dyne ;  increases 
metaboUsm. 

Increases  oxygena- 
tion. 

Like     warm  water 
and  Eussian  baths. 
Tonic. 

Diseases  of  the  lungs 
and  heart. 

IV.  Medicated  Baths. 

Name. 

Temperature. 

Action. 

Uses. 

Natm*a1. 
Sea. 

Artificial. 

That   of  the 
spring. 

Various. 
Various. 

Specific. 

Stimulant. 
Specific,    e.g.  Nitro- 
hydrochloric  Acid, 
Sulphide  of  Potas- 
siumi  and  Mercurial 
solutions. 

Gout,  rheumatism, 
syphilis,  skin  dis- 
eases, etc. 

Invigorating. 

As  alterative  in  he- 
patic disease,  rheu- 
matism, syphilis, 
plumbism,  scabies, 
and  other  skin  dis- 
eases. 

V.  Complex  Baths. 

Name. 

Temperature. 

Action. 

Uses. 

Mercurial 
and  vapour. 

Mercurial 
and  hot  air. 

Mud,  pine, 
bran,  etc. 

Sufficient  to 
vaporise 
vi^ater  and 
mercurial. 

Sufficient  to 
vaporise 
mercurial. 

Specific. 

Specific. 
Various. 

Syphilis. 

Syphilis. 
Various. 

The  cold  hath  in  fever.— K  simple  tepid  water  bath  is 
prepared,  at  a  tempei-aWe  of  about  90°  ;  the  patient  is  carefully 
placed  in  it;  and  cold  water  is  added  until  the  thennonieter  falls 


The  Wet  Pack, 


to  80°  or  even  40°,  according  to  cii'cumstances.  Here  the  patient 
remains  for  10  to  20  minutes,  his  temperature  being  taken 
dining  inunersion,  or  if  any  shivering  occurs,  he  is  at  once 
removed.  He  is  then  wiped  diy,  placed  in  bed,  and  covered 
with  blankets.  A  stimulant  may  be  required.  The  cold  bath 
may  be  repeated  several  times  a  day,  if  indicated. 

In  very  lu-gent  or  desperate  cases  the  cold  bath  may  be 
increased  in  activity  by  lowering  the  temperature  to  freezing 
point  by  ice,  and  by  prolonged  immersion,  even  to  three  hours. 
This  treatment  requires  great  care  and  judgment. 

The  douche,  affusion,  and  shower  bath.  —  The  stimulant 
action  of  water  may  be  greatly  increased  by  directing  it 
against  the  body  in  a  single  or  di\dded  stream.  The  size, 
height,  direction,  and  temperature  of  the  stream,  the  part  and 
extent  of  surface  to  which  it  is  applied,  have  great  influence 
upon  the  effect  of  the  douche.  The  uses  of  the  shower  bath 
are  chiefly  in  hysteria  and  mania ;  of  the  local  douche  in  loss 
of  sensibiHty  of  parts,  chi-onic  enlargements  of  joints  or  bones, 
and  sprains.  Affusion  is  of  value  in  convulsions,  sunstroke, 
m2tnia,  hysteria,  and  as  a  means  of  resuscitation. 

The  Wet  Pack. — Prepare  a  bed  by  spreading  two  blankets 
on  the  mattress  and  over  the  pillow  of  an  ordinary  single  bed- 
stead. Thoroughly  wet  a  linen  sheet  with  cold  water,  and  spread 
it  smooth  over  the  blankets.  Strip  the  patient,  place  him  flat  on 
his  back  on  the  wet  sheet  with  his  head  on  the  pillow,  and 
envelop  him  in  the  sheet  and  blankets,  by  bringing  these  one 
side  at  a  time  across  his  body,  and  tucking  them  under  the 
opposite  side  and  under  the  heels.  Finally  cover  him  with 
several  more  blankets,  and  again  tuck  these  closely  round  him. 
The  ordinary  duration  of  packing  is  a  quarter  of  an  hour  to 
an  hour.  The  pack  is  then  removed,  and  the  skin  rubbed 
Tvith  a  dry  towel.  The  pack  may  be  repeated  several  times  a 
day  if  necessary. 

The  first  sense  of  chilliness  produced  by  the  wet  sheet  is 
quickly  replaced  by  a  delightful  glow.  The  physiological 
action  of  the  wet  pack  is  chiefly  on  the  refrigerating  function 
of  the  skin  :  heat  is  abstracted  so  that  the  temperature  quickly 
falls ;  the  frequency  and  force  of  the  pulse  decline ;  the  central 
nervous  system  is  soothed  both  through  the  nerves  and  through 
the  circulation,  and  by  the  refrigeration ;  sensibility,  pain,  irri- 
tability, and  delirium,  are  dispelled;  and  sleep  often  follows 
immediately. 

The  me  of  the  wet  pack  is  almost  confined  to  the  specific 
fevers,  such  as  scarlatina  and  typhoid,  when  the  pyrexia  is  ex- 
cessive, delirium  high,  and  the  rash  ill-developed. 
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The  Treatment  of  Wounds. 

1.  Antiseptics  prevent  putrefaction  in  a  wound  by  virtue 
of  their  action  in  aiTesting  the  growth  of  organisms,  or  de- 
stroying these  or  the  chemical  activity  of  certain  substances 
which  give  rise  to  fermentation  and  decomposition.  They 
include:  Carbolic  Acid,  Creasote,  Boracic  Acid,  Iodoform, 
Iodine,  Eucalyptus,  Thymol,  Salicylic  Acid,  Quinine,  Sul- 
phurous Acid,  Perchloride  of  Mercury,  Chloride  of  Zinc, 
Alcohol,  Permanganate  of  Potassium,  Turpentine,  Benzoin, 
Balsam  of  Tolu,  and  Balsam  of  Peru. 

2.  Disinfectants  are  substances  which  destroy  micro- 
organisms, or  active  chemical  substances  and  their  products, 
on  surfaces  ah-eady  foul  or  infected.  They  are  for  the  most 
part  the  same  materials  as  the  antiseptics,  but  are  employed  in 
a  much  stronger  form.  Such  are  strong  solutions  of  Chloride 
of  Zinc  and  Carbolic  Acid,  Iodoform,  Iodine,  Sulphui-ous  Acid. 

3.  Deodorants  absorb  gases  and  neutralise  foul  odours. 
Those  chiefly  used  are  Charcoal,  Permanganate  of  Potash,  and 
Iodoform. 

4.  Astringents  coagulate  or  precipitate  the  albuminous 
discharges,  coagulate  the  genninal  protoplasm  of  the  upper 
layers  of  cells,  and  either  directly  contract  or  indirectly  con- 
stringe  the  vessels,  so  as  to  limit  exudation.  They  are  used  to 
check  excessive  discharge  and  granulation  growth ;  and  thus 
give  tone  to  wounds.  Astringents  include :  Solutions  of 
Nitrate  of  Silver,  Subacetate  and  Acetate  of  Lead,  Sulphate  of 
Zinc,  Sulphate  of  Copper,  Alum,  Persalts  of  Iron,  Tannic  Acid 
and  its  allies,  and  Carbolic  Acid. 

6.  Stimulants  are  for  the  most  part  mild  astringents, 
applied  chiefly  in  the  form  of  lotion ;  such  as  weak  solutions 
of  Nitrate  of  Silver,  Sulphate  of  Copper,  Sulphate  of  Zinc, 
Carbolic  Acid,  etc.  They  are  more  efficacious  as  weak  spirituous 
solutions.  Stimulants  are  used  to  wounds  when  healing  flags 
or  the  granulations  tend  to  become  prominent. 

6.  Styptics  are  applied  to  wounds  to  check  hosmorrhage. 
They  include :  Ice,  Persalts  of  Iron,  Nitrate  of  Silver,  ]\Iatico, 
Tannic  acid. 

7.  Caustics  and  Escharotics  are  intended  to  destroy  part 


Anodynes. 
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of  the  living  tissues,  and  thus  destroy  or  arrest  the  activity  of 
organic  poisons,  as  in  bites,  dissection  wounds,  syphilis,  malig- 
nant disease,  and  gangrenous  processes.  They  include : 
Caustic  Alkalies,  IMineral  Acids,  Solution  of  Chloride  of  Anti- 
mony, Chloride  of  Zinc,  Nitrate  of  Silver,  Sulphate  of  Copper, 
Ai'senic,  Acid  Nitrate  of  Mercury,  and  Dried  Alum. 

8.  Vesicants  are  applied  to  chronic  ulcerating  surfaces  to 
stimulate  the  circulation  in  the  smTOunding  parts,  and  soften 
callous  edges.    Cantharides  is  chiefly  used. 

9.  Anodynes  are  intended  to  alleviate  the  pain  of  wounds 
and  ulcers,  and  induce  sleep.  The  medicinal  anodynes  com- 
monly thus  applied  are  preparations  of  Opium  and  Belladonna. 
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APPENDIX. 


Substances  which  act  on  the  Pupil. 


Pupil  Dilators:  Mydriatics. 


Belladonna  ) 
Atropina  ) 
Stramonium  S 
Hyoscyamus  ( 
Hyoscyamina  T 
Duboisina  J 
Homati'opine 
Grelsemium 
Cocaina 


Pupil  Contbactoes  :  Myotics. 


Physostigma 

Eserina 

Jaborandi 

Pilocarpina 

Opium 

MTorphina 


Substances  which  act  upon  the  Generative  Organ.-?. 


Substances  which 

stimulate  the 
non-gravid  uterus  : 
Emmenagogues. 

Substances  which 
stimulate  the 
Gravid  Uterus  : 
ecbolics  :  oxttocics. 

Substances 
which  depress  the 
Uterus. 

Myrrba 

Aloes 

Ergota 

Sabina 

Ruta 

Alcohol 

Cantbaris 

Digitalis 

Actsea  Eacemosa 

Piu'gatives 

Hsematinics 
Tonics 

Ergota 
Sabina 
Euta 

Pilocarpin 
Drastic  Purgatives 

Bromides 
Opium 

Chloral  Hydras 
Cannabis  fndica 
Chi  orof  ormum 
Antimonium  Tar- 

taratum 
Tabacum 
Cupri  Sulphas 
Emetics 

Substances  which  stimulate 
THE  Sexual  Organs : 
Aphrodisiacs. 

Substances  which  depress 
the  Sexual  Organs  : 
Anaphiiodisiacs. 

Campbora  (at  first) 

Opium  ,, 

Cannabis  Indica 

Nux  Vomica  ) 

Strychnia  ) 

Phosphorus 

Cantbaris 

Alcohol 

Lupulus 

Hsematinics 

Tonics 

Bromides 

Campbora  (at  last) 

Opium  ,, 

Ta'iacum 

Belladouua 

Hyoscyamus 

Stramonium 

Circulatory  Depressants 

INDEX. 


Acacia,  265. 
Aceta,  11. 
Acetic  Acid,  141. 

 Ether,  176. 

Acetiim,  141. 
Acidity,  484. 
Acids,  138,  436. 
Aciduin  Aceticum,  141. 

 Dilutiim,  141. 

 Glaciale,  141. 

 Arseniosuin,  107. 

 Benzoicum,  312. 

 Boricmn,  145. 

 Carbolicum,  187. 

 Carbonicum,  143. 

 Cbromicum,  148. 

 Chrysophauicum,  259. 

 Citricum,  142. 

 Gallicum,  370. 

  Hydrobromicum  Dilutum, 

129. 

 Hydrocbloricum,  140. 

 Dilutum,  140. 

 Hydrocyanicum  Dilutum,184. 

 Lacticum,  149. 

 Meconicum,  213. 

 "  Nitricum,  139. 

 Dilutum,  140. 

  Nitrobydi'ochloricum  Dilu- 
tum, 140. 

 Nitrosum,  148. 

 Oleicum,  317. 

  Phosphoricum  Concentra- 

tum,  140. 

 Dilutum,  141. 

 Pyrogallicum,  373. 

 Salicylicum,  365. 

 Sulphuricum,  139. 

 Aromaticuiu,  139, 

 Dilutum,  139. 

 Sulphurosum,  146. 

 ■  Tannicum,  370. 

 Tartaricum,  142, 

Aconite,  198.  ' 

Aconitina,  199, 

Actsea  Bacemosa,  202. 


Action  of  Remedies,  19,  4"0. 
Adeps  Beuzoatus,  411. 

 Praeparatus,  411. 

Administration  of  Drugs,  21. 
Adonis  Vernalis,  203. 
^gle  Marmelos,  239. 
iEther,  168. 

 Aceticus,  176. 

 Purus,  169. 

^thyl  Bromidum,  173. 

 lodidum,  184. 

Agaricus,  406. 
Air,  513. 

 passages,  Measures  affecting, 

515. 

Aix-la  Cbapelle,  34,  135. 
Aix-les-Bains,  135. 
Albumen  Ovi,  412. 
Alcohol,  151. 

 Amylicum,  160. 

Alkalies,  28. 
Alkaline  Earths,  28. 
Alkaloids,  10, 
Almonds,  268. 

 ,  Essential  Oil  of,  268. 

Aloe,  391. 
Aloin,  392. 

Alteratives,  487,  492,  496. 
Alumen,  76. 

 Exsiccatum,  76. 

Aluminium,  76. 

Ammonia,  Preparations  of,  43. 
Ammoniacum,  284. 
Ammonii  Benzoas,  313. 

 Bromidum,  129, 

Ammonium,  Salts  of,  43. 
Amygdala  Amara,  268. 

 Dulcis,  268. 

Amyl  Nitris,  181. 
Amylum,  399. 
Amyridacese,  250. 
Anacardiacese,  249. 
An(3Dsthetics,  162,  533. 

 ,  Local,  530. 

Anethum,  288. 
Angustura  Bark,  244. 
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Anhidrotics,  657,  563. 
Anise,  203,  285. 
Anisi  Oleum,  203,  285. 
Annelida,  419. 
Anodynes,  537,  571. 
Antacids,  446, 

Antagonists  of  Chloral,  322. 

 of  Morphine,  224,  322,  336. 

 of  Physostigma,  259,  322. 

 of  Strychnine,  322, 

Anthelmintics,  470. 
Anthemis,  306. 
Anti-emetics,  450. 
Antimoninm,  Salts  of,  111. 
Antiperiodics,  561,  563. 
Antipyretics,  558,  561. 
Antipyrine,  192. 
Antiseptics,  570. 
Antisialagogues,  434,  438. 
Antispasmodics,  518,  524. 
Aperients,  463,  471. 
Apocynacese,  323. 
Apomorphinse  Hydrochloras,  224. 
Aqua,  150. 

 Destillata,  150. 

Aquse,  11. 
Araroba,  259. 
Arbutin,  311. 
Argentum,  Salts  of,  66. 
Aristolochiae,  356. 
Armoracia,  228. 
Arnica,  308. 

Aromatic  Bitters,  433,  438. 
Aromatics,  275,  433,  438. 
Arsenii  lodidum,  108. 
Arsenium,  Salts  of,  107. 
Artanthic  Acid,  364. 
Arteries,  499,  503. 
Asafoetida,  282. 
Asclepiadaceffi,  324. 
Aspidospermine,  323. 
Asthma,  519, 523. 
Astragalus  gummifer,  251. 
Astringents,  670. 

 ,  Gastric,  441. 

•  ,  Intestinal,  461. 

 ,  Vascular,  603. 

Atropacese.  329. 
Atropina,  331. 
AurantiacecB,  235. 
Aiirautium,  235. 


Baden-Baden  Waters,  34,  480. 
Bael  Fruit,  239. 
Balsam  of  Copaiva,  263. 

 of  Peru,  255. 

 of  Tolu,  256. 

Balsams,  9. 


Barium,  Salts  of,  59. 
Barley,  400. 

 Water,  400. 

Barosma,  243. 
Bassorin,  252. 
Baths,  560. 

Beai'berry  Leaves,  311. 
Bebeeru  Bark,  355. 
Beberinee  Sulphas,  355. 
Belladonna,  329. 
Belse  Fructus,  239. 
Benzoic  Acid,  312. 
I  Benzoin,  312. 
Berber ine,  20 1. 
Bichloride  of  Methylene,  173. 
Bile  (Ox),  409. 

 ,  Substances  influencing,  473. 

Bilin  Water,  42,  480. 
Bismuth,  Salts  of,  116. 
Bitters,  201,  433. 
Black  Antimony,  111. 
Blood,  Substances  acting  on,  481. 
  pressure,    Substances  in- 
fluencing, 601. 
Blue  Flag.  388. 

Body  Heat,  Substances  acting  on, 
655. 

Boracic  Acid,  145. 
Borax,  40, 145. 
Boric  Acid,  145. 
Borneo  Camphor,  352. 
Brandy,  152. 
Bread,  399. 
Bromides,  128. 
Bromum,  128. 
Broom,  253. 
Brucine,  319. 
Buchu,  243. 
Burgundy  Pitch,  382. 
Butyl  Chloral,  180. 
Byttneriacese,  239. 


Cacao  Butter,  239. 

Calfeina,  301. 

Cajuput,  275. 

Calabar  Bean,  257. 

Calamine,  71. 

Calcii  Hypophosphis,  lOt. 

Calcium,  Salts  of,  61. 

Calculus,  5.52. 

Calomel,  92. 

Calumba,  204. 

Calx,  51. 

 Chlorinata,  120. 

 Sulphurata,  134. 

Cambogia,  240. 
Camelliacece,  240. 
Camplior,  352. 
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Camphor,  Borneo,  352, 
Canada  Balsam,  381. 
Cauella  Alba,  241. 
CanellacesB,  241. 
CaunabinacesB,  374. 
Cannabis  Indica,  374. 
Cantliaris,  417. 

Capillaries,  Measures  influencing, 
503. 

Caprifoliace£e,  289. 
Capsicum,  329. 
Caraway,  287. 
Carbo  Animalis,  137. 

 Ligni,  137. 

Carbolic  Acid,  187. 
Carbon  Compounds,  151. 
Carbonic  Acid,  143. 
Cardamoms,  387. 
Carlsbad  Water,  40,  481. 
Carminatives,  4i2,  448. 
Carmine,  416. 
CaroHua  Pink,  322. 
Carui  Fructus,  287. 
Caryophyllum,  271. 
Cascara  Sagrada,  249. 
Cascarilla,  358. 
Cassise  Pulpa,  262. 
Castor  Oil,  360. 
Cataplasmata,  11. 
Catechu,  300. 
Cathartic  Acid,  260,  349. 
Cathartics,  463,  471. 
Caustic,  Lunar,  66. 
Caustics,  570. 
Celastracese,  248. 
CephaeUc  Acid,  298. 
Cera  Alba,  416. 

 Flava,  415. 

Cerevisiae  Ferraentum,  406. 
Cerium,  Salts  of,  60. 
Cetaceum,  411. 
Cetraria,  405. 
Cetylic  Alcohol,  412.  ♦ 
Cevadilla,  395. 
Chalk,  51. 

Chamomile  Flowers,  306. 
Charcoal,  137. 
ChartEe,  11. 
Chaulmugra  Oil,  277. 
Cherry  Laurel,  270. 
Chinolin,  192. 
Chirata,  .326, 
Chloral  Hydrate,  176. 
Chlorine,  120. 
Chloroform,  160. 
Cbolagogues,  464,  472,  475,  478. 
Chromic  Acid,  14^. 
Chrysarobin,  259. 
Chrysophan,  259,  349. 


Chrysophanic  Acid,  259. 
Cimicifuga,  202, 
Cinchonacese,  289. 
Cinchoua  Acids,  290. 

 Alkaloids,  290. 

 Barks,  289. 

Cinchonidinse  Sulphas,  293. 
Cinchoninse  Sulphas,  293. 
Cinnamic  Acid,  312, 368. 
Cinnamon,  351. 
Circvilatory  Stimulants,  503. 

  System,  Substances  acting 

on,  510. 
Citric  Acid,  142. 
Cloves,  271. 
Coca,  231. 
Cocaine,  232. 
Cocculus  Indicus,  207. 
Coccus,  416. 
Cochineal,  416. 
Cod-liver  Oil,  413. 
Codeina,  213. 
Colchicum,  397. 
Coleoptera,  417. 
CoUodium,  235. 

 Flexile,  235. 

 Vesicans,  235,  417. 

Collyria,  17. 
Colocynth,  277. 
Combination  of  drugs,  25, 
Compositse,  304. 
Composition  of  drugs,  8, 
Confectiones,  12. 
Coniferee,  377. 
Conium,  280. 

Consciousness,     Measures  in- 

fluencmg,  528,  532. 
Constipation,  Treatment  of,  467, 

469. 

Constringents,  462,  504. 

Convallamarin,  391. 

Convallaria,  391. 

Convolvulaceae,  326. 

Convolvulin,  328. 

Copaiva,  263. 

Copper,  Salts  of,  73. 

Coi'd,  Drugs  acting  on,  530. 

Coriander,  286. 

Comutine,  401. 

Corrosive  Sublimate,  93. 

Goto  Bark,  357. 

Cotton  Wool,  234. 

Cough,  Treatment  of,  520,  524. 

Counter-irritants,  564. 

Creasote,  194. 

Creta,  51. 

Crocus,  387. 

Croton  Chloral,  180, 

 Oil,  358. 
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Criiciferse,  225. 
Cryptopine,  209. 
Cubebs,  363. 
Cucurbitacese,  27,7. 
Cupnim,  Salts  of,  73. 
Cupuliferse,  369. 
Curcuma,  386. 
Cusparia,  244. 
Cusso,  270. 


Dandelion  Eoot,  307. 
Datura  Stramonium,  336. 
Deadly  Nightshade,  329. 
Decocta,  12. 
Demulcents,  434,  43S. 
Deodorants,  570. 
Depressants,  Motor,  532. 
Diaphoretics,  556. 
Diarrhoea,  Treatment  of,  466. 
Dichloride  of  Ethidene,  172. 
Digestion  in  the  dviodenum,  454, 

 in  the  mouth,  431. 

 in  the  stomach,  439. 

Digitalis,  341. 
Digitoxin,  341. 
Dill,  288. 

Dipterocarpineae,  277. 
Disinfectants,  570. 

 ,  Gastric,  442. 

Diuretics,  545,  547,  553. 
Donovan's  Solution,  108. 
Doses,  22. 

Dovei''s  Powder,  210. 
Drastics,  461,  471. 
Duboisine,  339. 
Duodenal  digestion,  454. 
Dyspepsia,  443. 
Dyspnoea,  519,  521. 


Ecballium,  279. 
Ecbolics,  572. 
Ecgonine,  231. 
Egg,  412. 
Elaterinum,  279. 
Elaterium,  279. 
Elemi,  251. 
Elutriation,  5. 
Emetics,  449,  450,  453. 
Emetine,  298. 
Emmenagogues,  672. 
Empirical  treatment,  430. 
Emplastra,  12. 
Emulsin,  268. 
Enemata,  12,  464. 
Ergot,  401. 
Ergotinic  Acid,  401. 
Ergotinum,  401. 


Ericacese,  311. 
Ericolin,  311. 
Erythroxylacesc,  231. 
E  serine,  257. 
Essences,  12, 
Ether.  168. 

 ,  Spirit  of,  169, 

 ,  Nitrous,  174. 

Ethidene,  Dichlorido  of,  172. 
Ethylate  of  Sodium,  174, 
Eucalyptus,  276. 
Eugenol  and  Eugenin,  271. 
Euonymus,  2i8, 
Euphorbiaceae,  358. 
Expectant  treatment,  430, 
Expectorants,  517,  525. 
Extracta,  12. 


Farina  Tritici,  399. 

Fatty  Degeneration,  106,  404. 

Fel  Bovinum  Purificatum,  409. 

Fennel,  286. 

Ferrum,  Salts  of,  78. 

Fever,  559. 

Ficus,  374. 

Filices,  404. 

Filix  Mas,  -^Oi, 

Fir  Wool  Oil,  384. 

Flour,  399. 

Foeniculum,  286. 

Fowler's  Sohition,  107. 

Foxglove,  341. 

Frangula  Bark,  248. 

Frankincense,  382. 

Friar's  Balsam,  312. 

Friedrichshall  Water,  40. 

Fuchsin.  193. 

Fungi,  406. 


Galbanum,  283. 

Galla,  369. 

GaUic  Acid,  370. 

Gamboge,  240. 

Gargarismata,  17, 

Gelsemium,  322. 

General  Therapeutics,  1,  426, 

Generative   Organs,  Substances 

acting  on,  572. 
Gentian,  325. 
Ginger,  .386, 
Glucosides,  10. 
Glj-^cerina,  13. 
Glyceriimm,  .316. 
Glycyrrhiza,  252. 
Goa  Powder,  259. 
Goss.ypium,  234. 
Gramiuacece,  399. 
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Grauati  Radix,  276. 
Gravel,  552. 

Gregory's  Powder,  319. 
Grey  Powder,  91. 
Griffiths'  Mixture,  78. 
Giiaiacol,  194. 
Guaiaciim,  241. 
Guarana,  231. 
Gtim  Resins,  9, 
Gums,  9. 

Gutta  Percha,  311. 
Guttiferse,  240. 
Gynocardia  odorata,  277. 


Haematinics,  482,  486. 
Haematoxylou,  262. 
Hsemorrbage,  505. 
HaBinostatics,  508,  511. 
Hamamelacese,  368. 
HatQamelis,  368. 
Harrogute,  "Waters  of,  86. 
Health,  426. 

Heart,  Measures  affecting,  501. 
Heat  of  body,  Measures  affecting, 
555. 

Heavy  Oil  of  Wine,  168. 
Hellebore,  Green,  394. 
Hemidesmus,  324. 
Hemiptera,  416. 
Hemp,  Indian,  374. 
Hirudo,  419. 

Hoffmann's  Anod3^ne,  169. 
Homatropine,  339. 
Honey,  415. 
Hop.  376. 

Hordeum  Decorticatum,  400. 
Hunyadi  JfCnos  Water,  40,  58. 
Hydragogues,  463,  471. 
Hydrargyrism,  100. 
Hydrargyrum,  91. 
Hydrobromic  Acid,  129. 
Hydrochinon,  192. 
Hydrochloric  Acid,  140. 
Hydrocyanic  Acid,  Diluted,  184. 
Hymenoptera,  415. 
Hyoscine,  3-38. 
Hyoscyamine,  338. 
Hyoscyamus, 

337. 

Hypnotics,  5.34,  541. 
Hypodermic  injection,  14,  22. 
Hypophosphites,  lOi. 


Iceland  Moss,  405. 
Igasuric  Acid,  319. 
Illicium  Anisatum,  203. 
Immediate  treatment,  429. 
Impurities,  Table  and  detection,  7. 
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Incompatibility,  25. 
Indian  Hemp,  374. 
Indigo,  266. 
Infusions,  14. 
Inhalation,  22. 

Injection,  Hypodermic,  14,  22. 

 ,  Interstitial,  22. 

Insect  Powder,  305. 
Insomnia,  540. 

Intestines,  Substances  acting  on, 

471. 
Inulin,  305. 
Iodine,  122. 
lodism,  127. 
Iodoform,  195. 
Ipecacuanha,  298. 
Iridaceee,  387. 
Iris,  388. 
Iron,  78. 
Isinglass,  413. 


Jaborandi,  245. 
Jalap,  328. 
Jalapse  Eesina,  328. 
Jalapin,  328. 
James's  Powder,  112. 
Juniper,  384. 


Kairin,  193. 
Kamala,  361. 

Kidney,  Substances  acting  on,  553. 
Kino,  254. 

Kissingen,  Waters  of,  43. 
Kousso,  270. 
Krameria,  230. 
Kreuznach,  Waters  of,  86. 


Labiatse,  345. 
Lac,  409. 
Lactic  Acid,  149. 
Lactuca,  308. 
Lard,  411. 
Laricis  Cortex,  381. 
Laudanin,  209,  222. 
Laudanum,  211. 
Lauracese,  351. 
Laurocerasus,  270. 
Lavender,  346. 
Laxatives,  463,  471. 
Lead,  Salts  of,  60. 
Leech,  419. 
Leguminosee,  251. 
Lemon,  237. 
Lettuce,  303, 
Lichenes,  435. 
Liliacea?,  389. 
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Limonis  Cortex,  237. 

 Succus,  238. 

Linacese,  233. 
Linctus,  17. 
Linimenta,  14. 
Lini  Semina,  233. 
Linoleic  Acid,  233. 
Liquidsfcnbaracese,  368. 
Liquores,  14. 
Liquorice,  252. 
Liquor  Pancreaticus,  411. 

 Sodii  Ethylatis,  174. 

Lithium,  49. 
Litmus,  405. 
Liver,  Disorders  of,  475. 

 ,  Substances  acting  on,  479. 

Lixiviation,  6. 
Lobelia,  309. 
Lobeliaceae,  309. 
Loganiaceae,  318. 
Logwood,  262. 
Lotiones,  14. 
Lupulus,  376. 


Mace,  350. 
Maceration,  6,  16. 
Magnesium,  55. 
Magnoliacese,  203. 
Malaria,  Quinine  in,  296. 
Male  Fern,  404. 
Malt  Extract,  400. 
Malvaceae,  234. 
Manganesium,  89. 
Manna,  318. 

Marienbad,  Waters  of,  40,  43. 
Marmor  Album,  53. 
Mastiche,  249. 
Matico,  364. 
Measures,  17. 
Meconic  Acid,  213. 
Meconiu,  209. 
Mel,  415. 

Melantliacese,  394. 
Mella,  14. 

Menispermaceaj,  204. 
Mentha  Piperita,  346. 

 Viridis,  346. 

Menthol,  347. 

Mercury,  91. 

Metabolism,  487. 

Metamorphine,  209,  222. 

Methylene,  Bichloride  of,  173 

Mezereon,  357. 

Mica  Panis,  399. 

Milk,  409. 

MistursB,  14. 

Moracese,  374. 

Mori  Succiis,  374. 


Morphinse  Acetas,  212. 

 Jiimeconatis,  Liquor,  213. 

— ^  Hydrochloras,  211. 

 Sulphas,  213. 

Morphine,  209,  221, 
MorrhuBB  Oleum,  413. 
Moschus,  407. 
Mucilagines,  14. 
Muscarine,  406. 
Musk,  407. 
Mustard,  225,  227. 
Myristica,  350. 
Myristicacese,  350. 
Myrosin,  226. 
Myrrh,  250. 
Myrtaceae,  271. 


Naphthalin,  193. 
Naphthol,  194. 
Narcein,  209,  221. 
Narcotics,  533,  542. 
Narcotine,  209,  221. 
Natural  Recovery,  427. 
Nectandrte  Cortex,  355. 
Nervous     System,  Substance 

acting  on,  541. 
Neutral  Substances,  10. 
Nicotine,  339. 
Nitric  Acid,  139. 
Nitrite  of  Amyl,  181. 
Nitroglycerinum,  183. 
Nitrous  Ether,  174. 

 Oxide  Gas,  171. 

Nutmeg,  350. 
Nux  Vomica,  318. 


Oil  of  Wine,  168. 

Oils,  Fixed  and  Volatile,  8,  9. 

Olea,  8,  9,  15. 

Oleaceaj,  314, 

Oleata,  14. 

Oleatum  Hydrargyri,  9',  31S 

 Zinci,  70,  318. 

Oleic  Acid,  317. 
Olein,  314,  411. 
Oleo-resina  Cubebee,  363. 
Oleo-resins,  9. 
Oleum  AmygdalEB,  269. 

 Cajuputi,  275. 

 Crotouis,  ;i58. 

 Eucalypti,  276. 

 Juniijcri,  .384. 

 Lavanduloe,  346. 

 Lini,  234. 

 Menthse  Piperitee,  346. 

 Viridis,  346. 

 Morrhuffi,  418. 
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Oleum  Myristicee,  351. 

 Expressum,  350. 

 Olivffi,  3U. 

 Phosphoratum,  104. 

 Piui  Sylvestris,  384. 

 Ricini,  360. 

 Eosmarini,  345. 

 Rutse,  244. 

 Santali,  357. 

 Sinapis,  226. 

 Terebintliinee,  377. 

 Tlieobromatis,  239. 

Olive  Oil,  314. 
Opianine,  209,  222. 
Opium,  208. 

 ,  Constituents  of,  209. 

Orange,  235. 

Ovi  Albumen,  412. 

 Vitellus,  412. 

Ox  Bile,  409. 

Oxy  haemoglobin,    Reduction  of, 

484,  486. 
Oxymel,  141. 

 Seillse,  390. 

Oxytocics,  572. 


Pack,  Wet,  569. 
Pain,  534. 

Palmitic  Acid,  314,  411. 
Palmitin,  314,  411. 
Pancreatic  preparations,  411. 
Papaveracese,  207. 
Papaverine,  209,  222. 
Papaver  Rhceas,  225. 
Papaveris  Capsulae,  207. 
Paracoto  Bark,  357. 
Paraffinum  Durum,  196. 

 Molle,  196. 

Paraldehyde,  175. 
Paralysis,  535,  539. 
Paramorphine,  209. 
Paregoric  Elixir,  211,  3.53. 
Pareira,  206. 
Pathology,  427. 
Pectin,  9. 
Pelletierlne,  277. 
Pellitory,  304. 
Pepper,  362. 
Peppermint,  346. 
Pepsin,  410. 
Percolation,  16. 
Peru  Balsam,  255. 
Pessaries,  17. 

Pharmaceutical  Preparations,  Ta- 
ble of,  422. 

 Processes,  5. 

Pharmacodynamics,  2,  426. 
Pharmacology,  2. 


Phenol,  187. 
Phosphoric  Acid,  140. 
Phosphorus,  104. 
Physiological  action,  426. 
Physostigma,  257. 
Picrotoxiu,  207. 
Pilocarpi  Foliola,  245. 
Pilocarpiuse  Nitras,  245. 
Pilul£B,  15. 
Pimento,  274. 
Pimpinella  Anisum,  285. 
Pinus  Sylvestris,  384. 
Piperacese,  362. 
Piperine,  362. 
Piper  Nigrum,  362. 
Piscidia,  266. 
Pistacia,  249. 
Pix  Burgundica,  382. 

 Liquida,  383. 

Plumbum,  Salts  of,  60. 
Phimmer's  Pill,  93. 
Podophyllum,  201. 
Polygalacese,  239. 
Polygonaceae,  348. 
Pomegranate  Root  Bark,  276. 
Porphyroxin,  209,  222. 
Potassa  Sulphurata,  133. 
Potassii  Bromidum,  li:9. 

 lodidum,  123. 

 Permanganas,  89, 

Potassium,  Salts  of,  28. 
Prescribing,  20 
Prescription,  The,  26. 
Preventive  treatment,  429. 
Proof  Spirit,  152. 
Prune,  269. 

Prussic  Acid,  184,  269,  270. 
Pterocarpi  Lignum,  254. 
Piillna,  Waters  of,  58. 
Pulmonary  sedatives,  518. 
Pulveres,  15. 
Pulverisation,  5. 
Pungents,  433,  438,  448. 
Punica  Granatum,  276. 
Pupil,  Substances  acting  on,  572. 
Purgatives,  468. 
Pyrethrum,  304. 

 Roseum,  305. 

Pyrexia,  559. 
Pyi-idine,  339. 
Pyrogallic  Acid,  373. 
Pyroxylin,  235. 


Quassia,  247. 
uebracho,  323. 
uercAs  Cortex,  369. 
uinidine,  290. 

uininee  Hydrochloras,  292. 
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Quiuiuae  Sulphas,  292. 
Quiuine,  290. 


Eanimcnlacese,  198. 
Eational  treatment,  430. 
Eecovery,  Natural,  427. 
Eectified  Spirit,  152. 
Eed  Precipitate,  92. 

 Sandal  Wood,  254. 

Eefrigerants,  555,  563. 
Eemijia,  291. 
Eesin,  378. 
Eesins,  9. 
Eesorcin,  191, ' 
Eespii-f»tory  system,  512. 

   ,  Substances  acting 

525. 

Ehamnacese,  248. 
Ehamnus  Frangula,  248. 

 Pursliiana,  249. 

Ehatany  Root,  230. 
Eheum,  348. 
Ehceados  Petala,  225. 
Ehubarb,  348. 
Eicini  Oleum,  360. 
Eochelle  Salt,  38,  40. 
Eosa  Canina,  268. 

 Centifolia,  267. 

 Gallica,  267. 

Eosemary,  345. 
Eue,  244. 
Euminantia,  407. 
Euta  Graveolens,  244. 


Sabadilla,  395. 
Sabinae  Cacumina,  385. 
Saccliarum,  404. 

 Lactis,  409. 

Sacred  Bark,  249. 
Saffron,  387. 

Sb.  Moritz,  Waters  of,  86. 
Salicaceoe,  365. 
Salicinum,  365. 
Salicylic  Acid,  365. 
Saline  Diuretics,  547. 

 Purgatives,  462. 

Sambucus  Niger,  289. 
Santalaceee,  357. 
Santali,  Oleum,  357. 
Sautonica,  305, 
Santonin,  305. 
Sapindaceee,  231. 
Sapo  Aniraalis,  408. 

•  Durus,  314. 

 Mollis,  315. 

Saponin,  229. 
Sapntaoeffi,  311. 


Sarsa,  388. 
Sassafras,  354. 
Savin,  385. 

Scammoniae  Eadix,  326. 

 Eesina,  327. 

Scammonium,  326. 
Scilla,  389. 
Scoparium,  253. 
Scrophulariacese,  341, 
Sedatives,  Cardiac,  510. 

 ,  Cerebral,  541. 

 ,  Intestinal,  464. 

 ,  Pulmonary,  518. 

Senega,  229. 
Senna,  266. 
Sensation,  528. 
Seri^entaria,  356. 
Sevum,  408. 
Shampooing,  490. 
Sherry,  153. 
Sialagogues,  433,  438. 
Signs  and  symbols,  17,  27. 
Silver  Salts,  66. 
Simarubaceae,  247. 
Siuapis,  225. 
Sinigrin,  226. 
Skin,  554. 
Sleep,  528,  534. 
Smilaceae,  388. 
Soap,  314,  408. 

Sodse  Chlorinatae,  Liquor,  121. 
Sodii  Arsenias,  107. 

 Bromidum,  129. 

 Ethylatis,  Liquor,  174. 

 Hypophosphis,  104. 

 Hyposulphis,  147. 

 lodidum,  124. 

 Nitris,  149. 

 Salicylas,  365. 

 Sulphis,  147. 

 Sulphocarbolas,  188. 

 Valerianas,  303. 

Sodium  Salts,  36. 
Solanacese,  329. 
Solutions,  14. 
Spa,  Waters  of,  86. 
Sparteine,  253. 
Sisearmint,  346. 
Spermaceti,  411. 
Sphacelinic  Acid,  401. 
Spigelia,  322. 
Spirit  of  Nitre,  174. 
Spirits,  15. 

Spiritus  .^theris,  169. 

 Compositus,  169. 

 Nitrosi,  174, 

 Eectificatus,  152. 

 Tenuior,  152. 

 Vini  Gallici,  152, 
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Squill,  389. 
Stapliisaeria,  202. 
Starch,  399. 
Stearic  Acid,  411. 
Stimulants,  Cardiac,  502,  510. 

 ,  Cerebral,  532. 

 ,  Circulatory,  503,  511. 

 ,  Duodenal,  456. 

 ,  External,  570. 

 ,  Gastric,  440. 

 ,  Hepatic,  475. 

 ,  Intestinal,  462. 

 ,  Local,  529. 

 ,  Motor,  531. 

 ,  Nervo-muscular,  463. 

 of  palate,  437. 

 ,  Renal,  546,  547. 

 ,  Eespii-atory,  515. 

Stomachics,  440,  448. 
Storax, 368. 
Stramonii  Folia,  337. 

 Semina,  336. 

Strathpetfer  "Water,  135. 
Strophanthus,  324. 
Strychnine,  319. 
Styptics,  508,  570. 
Styrax  Prjeparatus,  368. 
Styrol,  368. 

Subcutaneous  injection,  14,  22. 
Succi,  15. 
Sudorifics,  556. 
Suet,  408. 
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